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1. EXECUTIVE SUMMARY

Purpose

The Naval Surface Warfare Center, Dahlgren Laboratory (NSWCDL) was required to conduct a
Range Condition Assessment (RCA), which was the first phase of the Range Sustainability
Environmental Program Assessment (RSEPA) process developed by the Chief of Naval Operations
(CNO) N45. The purpose of RSEPA was to support sustainment of Navy test and training ranges by
assessing and managing the present environmental condition of each land-based range under the Navy’s
control. Knowledge of range-specific environmental conditions helps managers make informed decisions
and reduces the overall planning required for Navy operational activities. In addition, awareness of range
environmental conditions helps managers better understand appropriate measures to implement to ensure
compliance with environmental laws and regulations.

Background

NSWCDL provides state-of-the-art research, development, test, and evaluation (RDT&E),
engineering, and fleet support for surface warfare systems, ordnance, mines, amphibious warfare systems,
mine countermeasures, special warfare systems, and strategic systems. NSWCDL, which is part of the
Naval Sea Systems Command (NAVSEA), operates ranges and provides management support services
such as environmental program management and public affairs support that are specifically related to the
NSWCDL mission. As host to NSWCDL, the Naval Support Activity South Potomac (NSASP) is
responsible for shore support services at Naval Support Facility Dahlgren (NSFD), including all land and
buildings.

This RCA focused on the land components of the ranges, located at NSFD, that NSWCDL manages
and operate where munitions are used and have been used since the early 1900s. This document was
prepared for NSWCDL and NAVSEA.

NSFD is approximately 23 miles east of Fredericksburg, Virginia; 68 miles south of Washington,
DC; and 55 miles north of Richmond, Virginia on the Potomac River (Figure 1-1). Since 1918, this area
has been used for military testing purposes. NSFD consists of 4,300 land acres that include several miles
of Potomac River shoreline. NSWCDL-operated ranges include a 51-mile downriver range for RDT&E,
including firing projectiles.

This report documents the RSEPA RCA that was conducted at six NSWCDL land-based ranges.
The purpose of the RCA was to obtain and evaluate information needed to address the following
questions from Decision Point 1 of the RSEPA Policy Implementation Manual for the land-based ranges
at NSFD: “Are further steps required to maintain compliance?” and “Is further analysis required to assess
the risk of an off-range release?”

To address these questions, the RCA assessed the following six land-based ranges as shown in
Figure 1-1 where munitions operations are conducted: Anti-Aircraft (AA) Fuze Range, Explosive
Experimental Area (EEA) Range, Machine Gun Range, Main Range, Missile Test Range, and Terminal
Range. This synopsis does not address the Potomac River Test Range (PRTR), which is a water-based
range as shown in Figure 1-2.

As shown in Figure 1-1, NSFD is divided into two areas separated geographically by Upper
Machodoc Creek. Mainside is the northern area that encompasses 2,678 acres and is used for operational
and support activities, and military housing. NSWCDL mainside ranges include a gunnery complex that
faces downriver, with 42 gun emplacements capable of firing all types of naval guns up to and including
16-inch guns, which are no longer fired. The majority of munitions fired into PRTR do not contain high
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FIGURE 1-1. NAVAL SUPPORT FACILITY DAHLGREN LOCATION MAP
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FIGURE 1-2. NAVAL SUPPORT FACILITY DAHLGREN OPERATIONAL RANGES MAP
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explosives. In fact, live munitions were not fired into PRTR before World War Il and only
approximately 18 percent of the 6,297 rounds fired into the PRTR in calendar year 2006 were
high explosive (HE) rounds. The following bullets summarize the major activities conducted at
the five land-based ranges on Mainside:

e AA Fuze Range—Provides a naval environment for guns and ammunition components testing.

¢ Machine Gun Range—Used for testing of 40mm and/or smaller guns and ammunition as well
as penetration testing of light armor materials.

e Main Range—Used for systems integration and testing with networked connectivity to most
shipboard combat system elements.

o Missile Test Range—Used to conduct overland test and evaluation of vehicles and special
weapon components against targets.

o Terminal Range—Supports RDT&E and production testing of weapon systems, components,
and other ordnance material, specifically experimental items.

The second area with NSWCDL-operated ranges on NSFD is the EEA Range. Otherwise known as
Pumpkin Neck, the EEA Range is south of Upper Machodoc Creek and is 1,641 acres. It is located on
Tetotum Flats and contains the Churchill and Harris Ranges. Although not specifically designated as
ranges, the open burn/open detonation (OB/OD) units located on Churchill Range on EEA also are
included in this RCA.

1.1 REVIEW OF PHASE | — RANGE SELECTION

NSFD is the leading naval facility for scientific and technological RDT&E in such diverse areas as
surface ship combat systems, ordnance, strategic and strike systems, and theater warfare. NSWCDL has
five technical departments, each responsible for a particular RDT&E effort in support of the Navy and
U.S. Department of Defense (DOD). NSFD also hosts the following tenants: Aegis Ballistic Missile
Defense (Aegis BMD), the Center for Surface Combat Systems (CSCS)/Aegis Training and Readiness
Center (ATRC), Naval Facilities Engineering Command (NAVFAC), and the Joint Warfare Analysis
Center (JWAC).

Given the high strategic value of the ranges that NSWCDL manages and operates, CNO N45 and
NAVSEA selected these operational land-based assets to undergo an RCA.

1.2 REVIEW OF PHASE Il - PRE-SITE VISIT INFORMATION

The Technical Team consisting of Navy civilians and personnel from Science Applications
International Corporation (SAIC) conducted the RCA (Phase Il Pre-Site Visit Information Collection)
from 15 September through 27 October 2006. During Phase Il, the Team coordinated with Navy
personnel thoroughly familiar with the coordination between range and environmental personnel and
collected initial information to prepare for Phase Il1.

The Management In-Brief was conducted by Ms. Wanda Holmes (CNO) and Ms. Vickie Writt
(NAVSEA 04) on 8 November 2006. Captain Joseph McGettigan represented Naval Surface Warfare
Center, Dahlgren Division (NSWCDD) and Captain Judy Smith represented the Commander, Navy
Installation Command (CNIC) at the in-brief. Additional Navy civilians and one member of SAIC’s
Technical Team participated in the Management In-Brief.
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1.3 REVIEW OF PHASE Ill - ON-SITE VISIT INFORMATION

The Technical Team consisting of Navy civilians and personnel from SAIC conducted the RCA
Phase Il (On-site Visit Information Collection and Review) from 30 October to 1 November 2006. The
Team interviewed key Navy personnel responsible for range and environmental operations and collected
range, operational, and environmental information about ranges where operations with munitions are
conducted.

The key Navy personnel that the Technical Team interviewed were located at NSFD in Dahlgren,
Virginia, and were affiliated with the following organizations:

NSFD Environmental

NSWCDL Range Safety Director (G604)
NSWCDL Range Control (G61)

NSWCDL Ammunition Support (G61)
NSWCDL EEA (G64)

NSWCDL Safety and Environmental (CX8).

In addition, the Technical Team conducted a tour of the NSWCDL-operated ranges. The
information obtained during the RCA Phase Il was used to complete an environmental compliance
assessment (Section 1.3.1), develop the operational range site models (ORSMs) (Section 1.3.2), and
address the two key RSEPA Decision Point 1 questions identified earlier.

1.3.1 RCA Environmental Compliance

This report assesses the environmental compliance status of land-based ranges at NSFD. Section
4.2 summarizes the applicable environmental laws, regulations, and requirements to NSWCDL range
operations. The environmental compliance evaluation (Section 5.2) includes a summary of the
compliance status and major issues found for all possible environmental areas at the six ranges assessed
during Phase III.

During the RCA, information was collected about the possible impacts of range operations on the
environment. Efforts focused on munitions usage on land-based components of NSWCDL operational
ranges. The collected information was reviewed and analyzed for environmental regulatory applicability
and compliance deficiencies.

Phase Il and Ill information collection efforts included interviews of range personnel and
environmental managers to determine what environmental and range management programs are in place
and to what extent these programs address environmental regulatory requirements and current and
potential environmental and human health risks due to range operations.

The assessment areas were chosen based upon those environmental compliance and explosives
safety management areas found in the Navy’s RSEPA Policy Implementation Manual, the U.S. Army
Corps of Engineers’ (USACE) The Environmental Assessment and Management (TEAM) Guide —
Virginia Supplement, and Operational Navy Instruction (OPNAVINST) 5090.1C. The environmental
compliance, explosives safety management, and range encroachment areas addressed during interviews
included the following:

Air Quality

Water/Wastewater

Military Munitions/Solid Waste/Hazardous Materials/Hazardous Waste
Cultural Resources

Natural Resources
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Emergency Planning and Community Right-to-Know Act (EPCRA)
Environmental Planning

Range Environmental and Explosives Safety Management

Installation Restoration (IR)/Munitions Response

Storage Tank and Petroleum, QOils, and Lubricants (POLs) Management
Safe Drinking Water, and

Range Encroachment.

The findings and recommendations resulting from the analysis of the areas listed above are
summarized in Sections 1.3.3.1 and 1.3.3.2. More detailed discussions concerning RCA environmental
compliance are presented in Section 5.2.

1.3.2 Overview of Operational Range Site Models

This report includes the Operational Range Site Models (ORSMs) developed for munitions-related
RDT&E operations conducted by the Navy at NSWCDL-operated ranges. Since the five land-based
Mainside ranges are adjacent to each other, located in similar environments, and comparable in usage and
age, they are included in one ORSM. The ORSM for EEA will include the Churchill and Harris Ranges
and the OB/OD units. Each of these ranges is adjacent to the PRTR, which is not a component of this
RCA as water-based ranges are not addressed.

The ORSMs summarize operational, environmental, and land use conditions that will be used to
support conclusions and recommendations concerning the potential for off-range migration of munitions
constituents (MCs). MCs are defined in the RSEPA Policy Implementation Manual as materials
originating from military munitions, including explosive and nonexplosive materials, and the emissions,
degradation, or breakdown products of such munitions, potentially including, but not limited to, the
following:

2-Amino-4,6-dinitrotoluene (2-A-4,6-DNT)
4-Amino-2,6-dinitrotoluene (4-A-2,6-DNT)
1,3-Dinitrobenzene (1,3-DNB)

2,4-Dinitrotoluene (2,4-DNT)

2,6-Dinitrotoluene (2,6-DNT)
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX)
Methyl-2,4,6-trinitrophenylnitramine (Tetryl)
Nitrobenzene

Nitroglycerin

2-Nitrotoluene

3-Nitrotoluene

4-Nitrotoluene
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX)
Perchlorate

1,3,5-Trinitrobenzene (1,3,5-TNB)
2,4,6-Trinitrotoluene (TNT), and

Metals (e.g., aluminum, arsenic, lead, and mercury).

Because of the extensive multi-media sampling and monitoring associated with the
NSFD/NAVFAC Installation Restoration Program (IRP) and the NSWCDL Resource Conservation and
Recovery Act (RCRA) permit required to operate the OB/OD units, predictive modeling was not
conducted. This RCA report, however, still provides the information needed to address the second
Decision Point 1 question concerning the potential risk of an off-range release of MCs.
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ORSMs use existing knowledge to describe land-based operational ranges and their environments
in both graphical and tabular formats. ORSMs summarize operational and potential release information,
migration and exposure pathways, and expected locations of potential releases. They summarize the links
between potential sources of MCs, release mechanisms, exposure pathways, exposure routes, and
receptors. ORSMs include range boundaries, topography, vegetation, and hydrology to the extent that is
known through available historical information and a range visit.

1.3.3 Decision Point 1 Outcome and Recommendations/Protective Measures

The following sections summarize the results of RCA Phases Il and Ill. The sections summarize
answers to the two Decision Point 1 questions. More detailed information concerning the compliance
status (question 1) is provided in Section 5.2 and the potential for an off-range release (question 2) is
provided in Section 5.3.

1.3.3.1 Are Further Steps Required to Maintain Compliance?

Overall, RDT&E operations at NSWCDL-operated ranges are in compliance with applicable
environmental program requirements. The following recommendations resulted from the Phase IlI
analysis:

e Air Quality—No deficiencies observed through reviews of records or during interviews
conducted with NSFD/NAVFAC personnel.

o Water/Wastewater—NSFD/NAVFAC needs to update the Industrial Wastewater Stormwater
Pollution Prevention Plan Operations and Maintenance Manual to meet Virginia Pollutant
Discharge Elimination System (VPDES) permit conditions. Operational Range Clearance
(ORC) Best Management Practices (BMPs) will be followed to reduce potential risks to human
health and/or the environment if munitions are exposed via erosion from past range operations
as identified in Figure 5-3, which includes the Old Plate Battery Test Area. Actions will be
taken to stabilize the Old Battery Test Area. It should be noted that exposed munitions would
not constitute an off-range release; however, MCs potentially released to the Potomac River
could be regulated under the Code of Maryland Regulations (COMAR) 26.08.01 and

26.08.01.02.

e Military Munitions/Solid Waste/Hazardous Materials/Hazardous Waste—Munitions from
past range operations as identified in Figure 5-3, which includes the Old Plate Battery Test
Area, will be removed if they become exposed due to erosion or other processes. Once
removed, they will be managed in accordance with applicable federal and state regulations.

e Cultural Resources—An Integrated Cultural Resources Management Plan (ICRMP) is being
developed by NSFD/NAVFAC.

e Natural Resources—The Integrated Natural Resources Management Plan (INRMP) was
updated in November 2007.

e EPCRA—NOo deficiencies observed.

e Environmental Planning—No deficiencies observed. NSWCDL is preparing an
Environmental Impact Statement (EIS) for increased outdoor RDT&E operations. This will
ensure that NSWCDL can continue to conduct required RDT&E mission operations into the
future.

e Range Environmental and Explosives Safety Management—Munitions exposed from past
range operations identified in Figure 5-3, including the Old Plate Battery Test Area, will be
handled per the ORC Plan to reduce potential risks to human health and/or the environment.
Actions will be taken to stabilize the Old Plate Battery Test Area. In the interim, new signs will
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be posted along the Old Plate Battery Test Area to prevent unauthorized access by trespassers
from boats.

o Installation Restoration (IR)/Munitions Response (MR) Projects—NSFD/NAVFAC is the
point of contact for all MR and IR sites on NSFD. NSFD also receives requests for munitions
response assistance from the local community for which NSWCDL Explosive Ordnance
Disposal (EOD) provides off-station support in accordance with a Memorandum of
Understanding (MOU) between NSWCDD, NSASP, and King George County. NSWCDL is
responsible for the execution of recovery, handling, transportation, storage, and final
disposition of munitions and explosives of concern (MEC), unexploded ordnance (UXO), and
discarded military munitions (DMM) within and outside operational ranges.

e Storage Tank and POL Management—No deficiencies observed.

e Safe Drinking Water—The Operations and Maintenance Plan for the public drinking water
supply system needs to be updated by NSFD/NAVFAC to reflect current water distribution
maps and well locations. This update should include new and removed wells and reflect
changes in staffing and responsibilities. The Unregulated Contaminant Monitoring Regulation
(UCMR) as specified in the Safe Drinking Water Act (SDWA) Amendments of 1996 may
apply to perchlorate.

¢ Range Encroachment—NSWCDL has identified challenges that threaten the ability to conduct
RDT&E operations, sustain core capabilities, and execute the mission. Encroachment due to
population growth is the most significant of these challenges, and threatens to limit RDT&E
operations. Issues are discussed further in Section 5. Successful encroachment management
programs will minimize impediments to operations and maintain the capability to perform the
mission.

e Constituents—Perchlorate, RDX, and HMX detected in the groundwater of the Columbia
aquifer at the OB/OD on EEA are being investigated in coordination with NSWCDL and the
Virginia Department of Environmental Quality (VDEQ). Groundwater protection standards
(GPS) have been established at the OB/OD by VDEQ. Self-imposed perchlorate evaluations
for non-OB/OD sites are ongoing and are summarized in Section 5.

1.3.3.2 Is Further Analysis Required to Assess Risk of Potential Off-Range Release?

The Navy is already investigating areas and in most cases has already addressed areas where there
is a potential for an off-range release of MCs through:

e ThelRP
e Subpart X permitting requirements.

There is no need to investigate any areas for potential off-range releases of MCs beyond investigations
already planned. In addition, the ongoing EIS will evaluate the impact of past, present, and future
ordnance operations on the environment.

1.4 REPORT FORMAT

The following sections summarize the information included in this synopsis to complete this
evaluation:

e Section 1—Provides an Executive Summary of the RSEPA RCA conducted for NSWCDL-
operated ranges.

e Section 2—Introduces the history of NSWCDL-operated ranges, structure of host and tenant
commands, and process for planning and conducting tests.
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Section 3—Summarizes the key elements of RCA Phase | — Range Selection.

Section 4—Discusses the Management In-Brief and summarizes the environmental regulations
reviewed for applicability to range operations.

Section 5—Presents the results of RCA Phase Il — On-site Visit Information Collection and
Review. It includes the definition of the range boundary and presents each of the
environmental compliance areas assessed and any deficiencies noted as a result of the Phase 111
information collection process. In addition, Section 5 presents the ORSMs for Mainside and
EEA Ranges. It includes information about historical, current, and planned future military
operations at Dahlgren and describes where military testing occurs on the ranges. Section 5
also details the physical environment of NSFD and describes factors that may affect MC
release, fate and transport, and potential receptors. Land use and information that could be used
to identify and evaluate the applicable scenarios and locations of human and ecological
exposure to potential releases of MCs also are included in Section 5.3.4.

Section 6—Presents the conclusions relative to the two Decision Point 1 questions.
Section 7—Lists the references that were used in preparing this report.

The following appendices are presented at the end of this document:

Appendix A—Management In-Brief presented on 8 November 2006.

Appendix B—Details of RCA Phase Il — Pre-Site Visit Information Collection. It discusses the
assessment of environmental regulatory applicability.

Appendix C—Completed RSEPA forms.

Appendix D—2008 Environmental Restoration Site Management Plan and Decision Document
for No Action or Deferral Action at Sites 1 and 5.
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2. INTRODUCTION

2.1 HISTORY

Military operations began at Dahlgren in June 1918. At that time, the Naval Proving Ground
obtained 994.3 acres between Upper Machodoc Creek and Lower Cedar Point Light in the Potomac River
by means of a Presidential proclamation. The adjoining Arnold Farm was added in November 1918 and
Blackistone Island (approximately 30,000 yards downriver from the Naval Proving Ground) was added in
March 1919, both as a result of Presidential proclamations. Blackistone Island was used primarily as a
target for major caliber projectiles, which then could be recovered for analysis (Navy 1983b). Prior to
1918, the Navy had operated a proving ground at Indian Head, Maryland, but Indian Head could no
longer support the river range testing, which required a larger range. Considering its location on the
Upper Machodoc Creek near the Potomac River, Dahlgren’s 4,500-acre site was ideal for testing long-
range naval guns.

Actual operations at the Naval Proving Ground began on 16 October 1918, with the successful
firing of a 7-inch, 45-caliber tractor-mounted gun from an area known as the Lower Station. In 1919, the
Lower Station was named “Dahlgren” to honor Rear Admiral John Adolphus Dahlgren, a Civil War Navy
commander who is known as the “father of modern naval ordnance” (Navy 1983b).

Ordnance material testing was centered at the Main Battery (later known as the Armament
Department) from 1919 to 1921. |Initially, it included a Broad-side Battery, Fuze Testing Battery,
Ammunition, Velocity Range, and Interior Ballistics Section. Buildings 123 and 124 were constructed as
ammunition storage magazines in 1921 and are still used today. The first powder test report was
submitted in March 1921. The first firing against ship armor plating was performed on 25 July 1921
against a 9-inch-thick steel plate of the type destined for the USS Indiana. At one time, one out of every
six or seven slabs of 17-inch-thick armor plating was proof-tested at Dahlgren.

Since inception, ordnance tests were conducted at Dahlgren through the complete range of naval
surface weaponry ranging from the smallest machine guns to the largest 16-inch guns (Navy 1983b). The
last functional 16-inch gun mount, although no longer used, is located at NSFD.

The Main Battery was expanded between 1926 and 1935 to include multiple gun emplacements and
mounts. Special ballistics studies and investigations related to target penetration conducted from 1924 to
1930 led to the construction of the Armor and Projectile Laboratory in 1940. All projectiles fired at
Dahlgren Naval Proving Ground until World War Il were reportedly inert (McCollum 1977 as referenced
in Navy 1983b), although the projectiles were still dangerous because they often were fitted with fuzes
and detonators (Navy 1983b). From 1936 through World War I, glide and dive bombsights and low-
altitude bombing devices (Navy 1983b) were tested at Dahlgren.

During World War 11, the Armament Department tested guns of all calibers, mounts, projectiles,
powders, aerial and impact fuzes, primers, cases, tracers, depth charge guns, explosives, and rockets and
rocket launchers. The tests were conducted to ensure material strength, functional reliability, and
accuracy. Wartime changed the nature of ammunition testing from inert loading and target practice
ammunition to occasional processing of live wartime ammunition. Throughout the war, proof and testing
increased, as did RDT&E activities. At Dahlgren, a flashless gun decoppering powder was invented, new
and improved armor materials and installation methods were developed, and preliminary tests of the
operations of proximity fuze principles were conducted (Navy 1983b).

The workload fluctuated at Dahlgren between World War 1l and the Korean War. From 1946
through the Korean War, the Navy began working in the field of computations and developed the Naval
Ordnance Research Calculator (NORC) at Dahlgren. The workload increased during the Korean War. In
1953, operations shifted from guns to missiles as reflected by the construction of Building 999 (Rocket
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Armament Building), Building 1104 (3,000-foot Rocket Launcher), Building 1115 (Hydrazine
Magazine), and Building 1116 (Hydrogen Peroxide Building). In 1959, the Dahlgren Naval Proving
Ground was changed to the Dahlgren Naval Weapons Laboratory (Navy 1983b).

Beginning in 1946, atomic weaponry testing related to the Bikini Atomic blasts, which led to
Project Elsie, involved Dahlgren. Dahlgren served as the test center for bombs that would detonate after
penetration. The testing of flight characteristics of various proposed body designs and development of
proximity fuzes used with the bomb were primarily conducted at Dahlgren. However, no radioactive
material was used during testing at Dahlgren (NSWC 2007). The project was transferred to the Atomic
Energy Commission in 1956 (Navy 1983b).

During the 1960s, satellite geodesy, projectile and warhead development, armor material
development and testing, air and ground target vulnerability studies, weapons systems aiming data
collection, surface warfare exercise computation model developments, Polaris submarine ship loading
computer simulation model development, gun systems testing and evaluation, and laser operations and
studies were conducted at Dahlgren. Ordnance proof and testing increased in intensity during the
Vietnam War. From 1969 to 1970, seven liquid propellant magazines (Buildings 1305 to 1311) and the
fenced Chemical Burn Area were constructed (Navy 1983b).

In 1974, Dahlgren Naval Weapons Laboratory merged with the Naval Ordnance Laboratory, White
Oak, Maryland to form the Naval Surface Weapons Center. In 1991, under the Base Realignment and
Closure (BRAC) Act, Dahlgren was assigned to a Naval Surface Warfare Center (NSWC) “megacenter”
and was renamed Naval Surface Warfare Center, Dahlgren Division (NSWCDD).

NSFD continues to be the major testing area for naval gun ballistics. Past historical milestones at
Dahlgren include (Navy 2006b):

e First tests of radio-controlled aircraft conducted in 1923

e First calibrations of bombs began in 1923

e Location of the first Navy ordnance computer, the Mark | Aiken Dahlgren Relay Calculator

e Development and testing of the Norton bombsight, which helped win World War 11

e Provision of scientific expertise that was tapped for the Manhattan Project during World War |1
for the development of the atomic bomb

e Establishment of Navy ordnance schools during World War 11
¢ Home base for the Polaris program’s mathematical specifications and computer programs, and

o Development and long-term support of the Aegis computer system for operational Aegis
cruisers and destroyers.

Additional historical information as it relates to the two key RSEPA Decision Point 1 questions is
provided in Sections 4 and 5.

2.2 COMMAND STRUCTURE

NSWCDD is one of six NSWC divisions. NSWCDD is composed of two major sites: NSWCDL at
NSF, Dahlgren, Virginia and Combat Direction Systems Activity (CDSA) at Dam Neck in Virginia
Beach, Virginia. This RCA was conducted only for NSWCDL land-based ranges.

NSWCDL’s host command is NSASP, who is responsible for oversight and maintenance of all real
property (land and all items (buildings, structures, and utilities) assigned and constructed on or in the
land). The tenant commands are responsible for executing their respective missions. NSWCDL is the
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primary tenant involved with energetic operations. These commands and their responsibilities are
discussed below.

2.2.1 Host Command

In October 2003, CNIC was officially commissioned to provide shore support services to Navy
activities. All land and buildings at Navy bases transitioned to CNIC in 16 regional commands. NSASP
was commissioned in November 2005. NSASP includes NSF in Dahlgren, Virginia; Indian Head,
Maryland; Andrews Air Force Base, Maryland; and Fort Belvoir, Virginia (courtesy of dcmilitary.com).
NSASP reports to Naval District Washington (NDW), which in turn reports to CNIC.

NSASP/NAVFAC staff includes personnel located at NSFD who are responsible for environmental
management of all base operations. These personnel work with NSWCDL environmental staff located at
Dahlgren, who are responsible for environmental requirements associated with the NSWCDL mission.

2.2.2 Tenant Commands

Originally established for the testing of major naval ordnance (including battleship main battery
armament of 16-inch and larger calibers), the mission of NSWCDL has evolved to include a wide variety
of weapons-related RDT&E functions. Besides NSWCDL, major tenants at NSFD include:

CSCS/ATRC Dahlgren

Aegis BMD

Naval Air and Missile Defense Command (NAMDC)
NAVFAC

JWAC, and

Space Control Squadron (SPCS).

NSWCDL currently comprises five technical departments (Navy 2006b): Z, G, K, W, and Q.

2.2.3 Explosive Ordnance Test Organizations

The primary department responsible for conducting RDT&E activities with energetics on
NSWCDL-operated ranges is the Engagement Systems Department (G). This department is responsible
for the development, maintenance, administration, and operation of the NSWCDL-operated ranges and
major test facilities (e.g., surveillance radars, tracking complex, and meteorological systems) (Navy
1983a). Representatives from several organizations supporting the Engagement Systems Department (G)
were interviewed during RCA Phase IlI.

2.3 TESTING PROCESS

NSWCDL follows an established process for developing, reviewing, and approving Standard
Operating Procedures (SOPs) and Test Planning Records (TPRs) for every RDT&E operation conducted
with energetics and/or ordnance on NSWCDL-operated ranges.
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3. PHASE | - RANGE SELECTION

NSWCDL, composed of five technical departments, is the leading naval entity for scientific and
technological RDT&E in such diverse areas as surface ship combat systems, ordnance, strategic and strike
systems, and theater warfare. The coastal environment and varied climate at NSFD make the NSWCDL-
operated ranges an ideal location for testing weapons under realistic environmental conditions that can be
found throughout the world. This is necessary because weapon systems and sensors function differently
over water than land. In fact, the PRTR is the largest fully instrumented over-the-water gun firing range
in the nation. Furthermore, NSWCDL, including the scientists and engineers employed at Dahlgren, are
in close proximity to Washington DC, and numerous military installations, which fosters scientific,
technical, and operational collaboration across military services and government agencies (NSWC 2005b
and 2005c).

Given the high strategic value of the NSWCDL-operated ranges, the operational land-based assets
have been selected to undergo an RCA by CNO N45 and NAVSEA.
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4. PHASE Il - PRE-SITE VISIT INFORMATION COLLECTION

4.1 MANAGEMENT IN-BRIEF

The Management In-Brief was conducted by Ms. Wanda Holmes (N45) and Ms. Vickie Writt
(NAVSEA Headquarters) on 8 November 2006. Captain Joseph McGettigan represented NSWCDD and
Captain Judy Smith represented CNIC at the in-brief. Additional Navy civilians and one member of
SAIC’s Technical Team participated in the Management In-Brief. The briefing is included as Appendix A.

4.2 ENVIRONMENTAL REGULATORY APPLICABILITY

Table 4-1 summarizes the environmental regulations that the Technical Team reviewed for
applicability to range operations. Details of Federal, state, local, Navy, and DOD environmental statutes,
regulations, and requirements to operations and facilities associated with land-based range operations at
NSWCDL-operated ranges are provided in Appendix B.

TABLE 4-1. EXAMPLES OF ENVIRONMENTAL REGULATIONS

Primary Regulations Other Regulations

e Clean Air Act (CAA), 42 United States Code (U.S.C.) e Endangered Species Act (ESA)

7401 et seq. e Migratory Bird Treaty Act, 16 U.S.C. 703
e Clean Water Act (CWA), 33 U.S.C. Sect 1251 to 1387 « National Environmental Policy Act (NEPA),
e Coastal Zone Management Act (CZMA), 16 U.S.C. 1451 42 U.S.C. 4321 to 4370e

et seq. e National Historic Preservation Act (NHPA)
e Comprehensive Environmental Response, e RCRA. 42 U.S.C. 6901 to 6992k

Compensation, and Liability Act (CERCLA), 42 U.S.C. ' .

9601 to 9675 e SDWA, 42 U.S.C. 300f-300j-26
e EPCRA, 42 U.S.C. 11001 to 11050
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5. PHASE Ill - ON-SITE VISIT INFORMATION COLLECTION AND REVIEW

The assessment of environmental compliance serves as the basis for addressing the first of the two
major questions posed during Decision Point 1 of the RSEPA process. During the RCA Phase IllI,
information is collected about the possible impacts from range operations on the environment. Efforts
during the RCA Phase Il are focused on munitions usage on land-based operational ranges. The
collected information is reviewed and analyzed for applicability to environmental regulations and
potential compliance deficiencies and for determining the potential for an off-range release of MCs.

Initially, pertinent information was gathered and reviewed in order to plan the on-site visit. The
Technical Team used this information to assess compliance at operational ranges (Mainside and EEA).
Following information gathering and review, range personnel and environmental managers were
interviewed to determine what environmental and range management programs are in place and to what
extent these programs addressed environmental regulatory requirements and current and potential
environmental and human health risks due to range operations. The environmental compliance and
explosives safety management areas addressed during interviews and in this document include:

Air Quality

Water/Wastewater

Military Munitions/Solid Waste/Hazardous Materials/Hazardous Waste
Cultural Resources

Natural Resources

EPCRA

Environmental Planning

Range Environmental and Explosives Safety Management
IR/Munitions Response

Storage Tank and POL Management

Safe Drinking Water, and

Range Encroachment.

The assessment areas listed above were chosen based upon those environmental compliance,
explosives safety management, and encroachment areas found in the Navy’s RSEPA Policy
Implementation Manual (Navy 2006a), TEAM Guide — Virginia Supplement (USACE 2006), and
OPNAVINST 5090.1C (Navy 2003). Technical Team members analyzed the information gained from
the range visit, interviews, and documents received. The Team documented their findings as individual
reports for their assigned environmental media. These individual reports are contained in Appendix C.
Section 5.2 summarizes the Team members’ individual reports and entails the Team’s environmental
compliance assessment of the NSWCDL-operated ranges.

Section 5.1 defines the boundaries of the NSWCDL operational ranges, Section 5.2 includes the
evaluation of compliance with environmental requirements, and Section 5.3 includes the ORSMs for
Mainside and EEA Ranges.

5.1 RANGE BOUNDARY DEFINITION

The range boundaries for the Mainside and EEA Ranges are shown in Figure 1-2. The Mainside
Ranges are adjacent to each other, but otherwise, the range boundaries are represented by shoreline, Navy
property line, and nonrange land areas. The EEA Range boundary is represented by shoreline and Navy
property line.
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5.2 ENVIRONMENTAL REGULATORY COMPLIANCE ASSESSMENT

The following sections discuss the environmental and operational areas that were assessed at
NSWCDL-operated ranges in terms of the environmental compliance and explosives safety management
areas listed above.

5.2.1 Air Quality

Conclusion

Per discussions with the host Air Program Manager, the ranges are in compliance with all
applicable air quality regulations. The potential to emit (PTE) is recalculated as new sources are added to
ensure that these sources did not cause the PTE level to approach Title V limits.

Discussion

The CAA and its amendments apply to ranges, their operations, and support facilities. The majority
of air quality regulations apply to stationary emission sources, which in Virginia, are regulated by VDEQ,
Division of Air Quality. NSFD lies within an air basin that is in attainment with Federal and state
ambient air quality standards. This means that NSFD is not subject to the General Conformity Rule and,
in general, is not subject to as many regulations as it would be if it were located in a nonattainment air
basin.

NSFD is not required to have a Federal Title V Operating Permit, according to VDEQ, and is not a
major source for any criteria or hazardous air pollutants. Instead, NSFD maintains a VDEQ synthetic
minor operating permit. NSFD has a number of stationary fuel tanks and generators that are permitted
emission sources, and a number of permitted mobile sources, including diesel and gasoline generators and
mobile fuel tanks. The air emissions inventory conducted in the early 1990s did not indicate PTEs that
would require a Title V Permit or monitoring. It should be noted that the Commonwealth of Virginia
reviews permitted sources on-site every 2 years and has not been concerned with the PTE.

The VDEQ), Division of Air Quality was given a copy of the OB/OD permit application for review
and comment. VDEQ reviews the OB/OD process during their biennial inspection and has indicated this
activity is not a process requiring a permit. This, however, has not been obtained in writing. Per
discussions with the NSFD/NAVFAC Air Program Manager, there are no source categories at NSFD that
are subject to the Clean Air Act Amendments 1990 (CAAA90), Title 111, maximum achievable control
technology (MACT) standards.

The Federal Asbestos National Emission Standards for Hazardous Air Pollutants (NESHAP)
regulation would apply to any structures at NSFD that contain regulated asbestos-containing material
(RACM) and the abatement and demolition of those materials. An asbestos survey was conducted for
buildings at NSFD, and asbestos-containing materials (ACM) were abated or contained as needed.
NAVFAC has conducted asbestos surveys and conducts sampling prior to construction, demolition, or
remodeling activities.

5.2.2 Water/Wastewater

Conclusion

The Mainside and EEA Ranges are generally in compliance with applicable water/wastewater
program requirements. The only issues potentially affecting range sustainability include revision of the
Stormwater Pollution Prevention Plan (SWP3) to include the results of the illicit discharge surveys and
certification pages of the illicit discharge survey and to address the munitions buried at the Missile Test
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Range to prevent potential releases to the PRTR, even though this would not constitute an off-range
release.

Discussion

NSFD is located along approximately 4 miles of the southwestern shoreline of the Potomac River
and is divided by the Upper Machodoc Creek into two areas, Mainside and EEA. Gambo Creek flows
from northwest to southeast through NSFD, dividing the Mainside area into two tracts. Small unnamed
tributaries to the Potomac River, Upper Machodoc Creek, and Gambo Creek also flow through NSFD.
Two man-made freshwater impoundments, Hideaway Pond and Cooling Pond, are located within
Mainside. The actual ranges are along the Potomac River and wetlands are in close proximity to the
ranges (e.g., an unnamed wetland lies to the north of the OD Unit at EEA and Black Marsh is adjacent to
the southern portion of the OB Unit at EEA). Any new actions or proposed projects at Dahlgren are
coordinated with the NSFD/NAVFAC Natural Resources Manager to determine impacts to potential
jurisdictional wetlands or United States waters, per Section 404 of the CWA.

NSFD has a SWP3 for their industrial areas that requires monitoring of runoff. This plan includes
and addresses stormwater runoff from potential pollution areas within the ranges, including outfalls
associated with gun mount operations and outfalls associated with the OB/OD operations. These outfalls
are monitored quarterly or annually for petroleum hydrocarbons, copper, and/or total suspended solids. In
addition, stormwater is analyzed yearly for metals, pesticides, base neutral extractables, volatiles, acid
extractables, and miscellaneous constituents in the outfall associated with the OB/OD operations. No
stormwater discharge permit limits have been exceeded in the past year. This SWP3 is currently in the
process of being updated to reflect current roles and responsibilities. It is advised that revision of the
SWP3 include the results of the illicit discharge surveys and certification pages of the illicit discharge
survey as this documentation is not currently a part of the SWP3.

Wastewater that is generated at Mainside is treated by a Federally Owned Treatment Works
(FOTW) that has recently undergone upgrades. This FOTW discharges into the Upper Machodoc Creek.
Wastewater generated at EEA is not treated by the FOTW. This wastewater, which is generated from the
administration building, is treated by a septic system behind the administration building.

During the site visit, it was noted that a previously unknown area of buried munitions and debris
was exposed along the eastern shoreline of Mainside within the Missile Test Range due to past hurricanes
and nor’easters. Large amounts of the shoreline were eroded and continue to erode. Metallic debris is
being exposed through erosion processes along the shoreline and potentially could release munitions and
MCs into the PRTR. It is advised that this area be addressed to prevent potential releases to the PRTR.
Current efforts are focused at programming for shoreline repair utilizing Military Construction
(MILCON) programming to prevent release of munitions.

5.2.3 Military Munitions/Solid Waste/Hazardous Materials/Hazardous Waste

Conclusion

NSFD currently is in compliance with hazardous waste management laws and regulations.

Discussion

NSFD participates in a Hazard Communication Program under the Hazardous Material Control and
Management (HMCM) Program. NSFD meets Occupational Safety and Health Administration (OSHA)
hazardous material regulatory requirements for the ranges by having an Authorized Users List and
controlling access. Navy personnel manage hazardous material regulatory requirements for NSFD and
conduct hazardous material management inspections.
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Equipment has been tested for polychlorinated biphenyls (PCBs) and either replaced, removed, or
substituted as appropriate. Generally, existing procedures appear to comply with hazardous materials and
hazardous waste regulations. In addition, NSFD has not received any hazardous material management
notices of violation (NOVSs) as of the date of the RCA site visit in October 2006. As such, the NSWCDL-
operated ranges are in compliance with hazardous material management regulations.

The MR, under RCRA, defines when conventional and chemical military munitions become solid
wastes and when they are potentially subject to hazardous waste regulations. The MR also establishes
procedures and management standards for waste military munitions (WMM). Navy personnel and
contractors conduct range clearance and manage hazardous waste requirements for the NSWCDL-
operated ranges. In addition, NSWCDL personnel conduct quarterly inspections at the magazines as a
BMP. Through review of information and interviews with Navy personnel, NSWCDL-operated ranges
are found to be in compliance with the MR.

The accepted, legal practice for disposal of WMM prior to the enactment of RCRA in 1980 was
burial. After RDT&E of ordnance items, WMM were typically burned or detonated to render them safe.
Burned WMM and MEC were then buried at NSFD. This practice was stopped prior to 1980 in
accordance with RCRA. Through the Navy’s Installation Restoration Program, all known or suspected
past disposal areas were identified base-wide and are being addressed under CERCLA, including IR Sites
9 and 17. Occasionally, UXO (primarily inert) is inadvertently discovered at NSFD, from excavation
activities, upheaving, or extensive shoreline erosion. This is not unexpected, as the property was used
extensively as an aerial bombing target in the distant past. Upon discovery, the suspect item is marked
and the on-site EOD team responds to investigate the item and render it safe if suspected/known to be
live. As an ORC BMP, qualified ordnance personnel sweep the shoreline periodically and after storm
events, to identify any suspect MECs. As aforementioned, EOD responds to any suspect item and takes
appropriate action.  Additionally, procedures are in place for the public to notify NSFD authorities if
MEC is discovered off base, along the shoreline of the PRTR. Again, EOD responds to these
notifications and removes the MEC.

The Navy’s Operational Range Clearance Policy for Navy Ranges (Navy 2004b) includes
requirements for activities such as the removal, disposal, and recycling of UXO, range scrap, and debris.
Existing NSWCDL procedures comply with the operational range clearance policy.

5.2.4 Cultural Resources

Conclusion

The Mainside and EEA Ranges generally are in compliance with applicable cultural resource
program requirements with the exception of noncompliance with U.S. Department of Defense Instruction
(DODI) 4715.3, since the NSFD/NAVFAC has not finalized an ICRMP (anticipated early CY09).

Discussion

The Navy has a Cultural Resources Program Office at NSFD that implements Federal Historic
Preservation requirements in accordance with NHPA Section 110, identification of historic and
archaeological resources. Archaeological and architectural surveys have been conducted on the
operational ranges to meet this requirement. A total of 18 archaeological sites have been documented and
determined to be eligible for listing in the National Register of Historic Places (National Register). These
sites are currently preserved in situ, and have not been formally listed in the National Register.

An environmental planning process, along with the NEPA process, is used to evaluate effects of
any undertakings involving the identified archaeological sites, in accordance with NHPA Section 106
requirements. NSFD/NAVFAC is currently not compliant with DODI 4715.3; however, an ICRMP is
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underway and expected to be completed in 2009. The ICRMP will describe the management protocols
developed to meet cultural resource regulations. It should be noted that there are no federally recognized
Native American tribes in Virginia; however, the Virginia Council on Indians is involved in the
determination of effect of an undertaking.

5.2.5 Natural Resources

Conclusion

The Mainside and EEA Ranges are generally in compliance with applicable natural resource
program requirements.

Discussion

INRMPs describe the management protocols developed by the Navy to meet applicable natural
resource regulations. The Sikes Act Improvement Act (SAIA) of 1997 committed the DOD and Navy to
develop INRMPs by November 2001. In addition, DODI 4715.3 implements policy, assigns
responsibilities, and prescribes procedures for the integrated management of natural and cultural
resources on property under DOD control, including the preparation of INRMPs. The Navy, therefore, is
obligated to prepare, maintain, and implement an INRMP that covers Dahlgren’s active ranges. Dahlgren
prepared an INRMP in October 2001 and updated the plan in November 2007. The Federal ESA protects
species that are federally designated as threatened or endangered by prohibiting Federal actions from
jeopardizing the continued existence of such species. Due to the recent delisting of the bald eagle in July
2007 (Federal Register (FR) 2007), there are currently no threatened and endangered (T&E) species
identified at NSFD. However, the bald eagle continues to be protected under the Bald and Golden Eagle
Protection Act and the Migratory Bird Treaty Act. In addition, state and national guidelines identify
specific protective measures to be taken around nests and foraging and roosting sites. The U.S. Fish and
Wildlife Service (USFWS), in cooperation with the States, must monitor the status of species that have
recovered and been delisted for at least 5 years. Thus, Dahlgren may be asked to cooperate in the post-
delisting monitoring plan as discussed in the FR (Vol. 72, no. 130: 37373. July 7, 2007).

Typically, there are one to two nesting eagle pairs at the Mainside Ranges and three to four pairs at
the EEA Range. As suitable habitat near NSFD continues to diminish due to development, there is
potential for more bald eagles to reside at NSFD in the future. Annual eagle nesting aerial surveys are
conducted by the College of William and Mary in cooperation with the Virginia Department of Game and
Inland Fisheries (VDGIF). This, in conjunction with on-site surveys by the Natural Resources Office,
will identify any new eagle nests within the Mainside and EEA Ranges. In addition, NSFD has prepared
a Bald Eagle Management Plan (Geo-Marine 2007) and conducted an assessment of vulnerabilities of
bald eagles to outdoor testing (Geo-Marine 2006). These activities will allow Dahlgren to provide data to
USFWS if asked to cooperate in the post-delisting monitoring plan. Current land uses, including range
activities, will not be negatively impacted by bald eagle nesting activities. However, consultation will be
required if establishment of a new range is proposed in an existing bald eagle nest protective zone.

The Migratory Bird Treaty Act, its implementing regulations, and Executive Order (EO) 13186
protects migratory birds and their habitats through measures designed to, among other things, avoid and
minimize impacts to migratory birds. NSFD occurs within the migratory flyway associated with the
Chesapeake Bay. Increasing encroachment near the installation suggests that NSFD may become more
attractive to migratory birds in the future and necessitate monitoring so that range operations are not
affected.

The NSWCDL-operated ranges contain jurisdictional or potential jurisdictional wetlands/waters of
the United States that fall under Section 404 of the CWA and other related regulations regarding
wetlands. The Navy, therefore, is obliged to comply with these regulations. Wetland communities
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encompass more than 16 percent of the installation. The Navy considers wetland protection a top priority
as reflected by their “No Net Loss” wetland policy. Dahlgren’s wetland protection policy is in strict
compliance with Federal and state requirements and the Navy’s wetland policy. All proposed
development activities are coordinated with the Natural Resources Manager early in the planning process
to ensure that wetland issues are addressed. In addition, project-specific wetland delineations are
conducted in accordance with the USACE Wetlands Delineation Manual on an as-needed basis for all
proposed activities that could potentially require a Section 404 permit.

5.2.6 Emergency Planning and Community Right-to-Know Act

Conclusion

The Mainside and EEA Ranges are in compliance with EPCRA requirements. No issues affecting
range sustainability were identified at either range.

Discussion

The primary purpose of EPCRA of 1986, otherwise known as the Superfund Amendments and
Reauthorization Act (SARA) Title I, is to inform communities and citizens of chemical hazards in their
areas. Sections 311 and 312 of EPCRA require businesses to report the locations and quantities of
chemicals stored on-site to state and local governments in order to help communities prepare to respond
to chemical spills and similar emergencies. Section 313 of EPCRA requires the U.S. Environmental
Protection Agency (USEPA) and the states to annually collect data on releases and transfers of certain
toxic chemicals from industrial facilities, and make the data available to the public in the Toxics Release
Inventory (TRI). Hazardous materials under EPCRA also would be subject to state regulations.
NSWCDL-operated ranges meet the requirement for reporting under Section 313.

The annual EPCRA reporting threshold has occasionally been met for lead, with contributions from
munitions, primarily from OB/OD of explosive hazardous waste. A database with quantities of all of the
munitions that are expended at EEA is maintained. This information is input into the TRI — Data
Delivery System (DDS) to estimate quantities of EPCRA 313 constituents released by the treatment
and/or use of these munitions. For activities that occur on the Mainside, the consumption of materials
that are subject to EPCRA 313 reporting requirements is tracked by a Navy Hazardous Substance
Management System (HSMS). All EPCRA 313 chemicals, such as lead, are compiled by the HSMS.

Sections 311, 312, and 313 of EPCRA apply to NSFD facilities that store, handle, and may
potentially release hazardous and toxic chemicals including NSWCDL-operated ranges. Sections 311,
312, and 313 records have been registered with the local planning offices and/or with VDEQ. All of these
records have been submitted prior to the required deadlines.

5.2.7 Environmental Planning

Conclusion

The Mainside and EEA Ranges are in compliance with applicable environmental planning
requirements. The only issue potentially affecting range sustainability is off-range noise impact due to
the growing population in the area surrounding NSFD. A comprehensive noise study will be conducted
in conjunction with the NSWCDL EIS and draft submission is planned for early 2009. The study will
determine the extent of off-range noise impacts in the vicinity of the upper, lower, and middle danger
Zones.
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Discussion

Range operations have not changed significantly since the inception of NEPA in 1969; therefore,
these activities were “grandfathered” under the NEPA program. The range operations at Dahlgren are in
compliance with the requirements of the statutes, regulations, and instructions that govern most NEPA
actions.

New substantial changes are documented through NEPA such as:

e Restrained Rocket Motor Firings, which receive categorical exclusions (CATEXes)
e Electromagnetic (EM) railgun facility (CATEX)

e Portions of the facility and/or operations that were re-aligned in the BRAC process were
covered under an environmental assessment (EA) following each round of BRAC.

Any operations that require new buildings are evaluated through the NSFD for planning and design,
which initiates the NEPA process for environmental review. Energetics, laser, or radiation projects are
examples of activities that must also follow SOPs.

As a community awareness and public relations tool, the NSWCDL and NSFD work with the
Public Information Working Group (PIWG), composed of representatives from the five counties
surrounding the naval base at Dahlgren.

NSWCDL has several programs in place to address noise and reverberation concerns raised by
members of the surrounding community associated with RDT&E activities. Multiple noise sensors are
used to measure actual noise on the PRTR and the Sound Intensity Prediction System (SIPS) is used as a
prediction model to make informed determinations as to whether firing should occur, based on local
weather conditions and the predicted decibel level. SIPS is used to predict the noise levels at the muzzle,
during flight, and at impact. However, sometimes noise complaints are issued for Dahlgren when they
are in fact related to operations conducted at other military installations in the area (e.g., occurring on
days when no gun firing occurs at NSWCDL-operated ranges).

At the current time, noise does not appear to be a risk for sustained operation of the land ranges;
however, future development in the surrounding area could change the attitude of the community about
noise. A comprehensive noise study will be conducted as a part of the NSWCDL EIS.

5.2.8 Range Environmental and Explosives Safety Management

Conclusion

The Mainside and EEA Ranges are in compliance with range environmental and explosives safety
requirements.

Discussion

U.S. Department of Defense Directive (DODD) 4715.11, Environmental and Explosives Safety
Management on Department of Defense Active and Inactive Ranges Within the United States applies to
NSWCDL-operated ranges. In general, the Directive requires range managers to ensure the future
sustainability of military ranges. The Directive includes requirements to ensure range sustainability
related to explosives safety measures, UXO hazard notifications and education, assessment of
environmental impacts of range operations, and working with the community to promote compatible land
use around ranges.

The Navy acts within its explosives safety authority to manage UXO and MC through EOD sweeps
and EOD response activities. In addition, appropriate action has been taken to prevent unauthorized
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access to the base and PRTR during testing, through posted U.S. Government property signs, UXO
hazard warning signs, codified restrictions for public use of the PRTR and special use airspace in the
federal register, and established security patrols.

Encroachment due to urban or residential development is becoming more of an issue for the naval
base at Dahlgren and is an area where the host installation, NAVFAC, NSWCDL, and other tenants must
proactively work together to identify encroachment challenges and develop management strategies.
NSWCDL and NSFD should be commended for the proactive approach through positive community
outreach and participation in the PIWG, which is composed of representatives from the five counties
surrounding the base. All commands located at Dahlgren must work cohesively to identify and capitalize
on opportunities to secure and retain public support for the naval base.

Encroachment challenges widely recognized by the Navy, applicable to NSFD and NSWC-operated
ranges, include:

e Population growth

e Competition for air space, land, and water range use
e Competition for utilities (electrical power)

e Increase in bald eagle nesting sites

e Maritime issues

e Safety arcs and footprints

e Water quality

e Transportation impacts, and

o Interpretation of Historical/Environmental regulations, CZMA, Fish and Wildlife Coordination
Act, and Migratory Bird Treaty Act.

Potential RDT&E mission impacts from these encroachment challenges include:
e Creation of temporary or permanent avoidance areas

e Reduction in usage days

e Prohibition of certain testing events

¢ Reduction in range access

e Segmentation of RDT&E and reduction in realism

e Limitations on use of new technologies

e Restrictions on flight altitudes and/or airspeeds

e Restrictions on night and all weather operations

e Reductions in live fire RDT&E, and

e Increases in costs or risks.
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5.2.9 Installation Restoration/Munitions Response

Conclusion

The Mainside and EEA Ranges are in compliance with applicable IRP requirements. The potential
issues affecting range sustainability identified include continued erosion of the shoreline and the limited
distribution of MC in the environment. The Navy is presently addressing the shoreline erosion problem
by providing signage, performing periodic shoreline sweeps by EOD, developing shoreline stabilization
design, and in the future, stabilizing the shoreline. The Navy is presently addressing the MC issue at the
OB/OD site in coordination with VDEQ.

Discussion

The IRP was established by DOD in 1975 to identify, assess, characterize, and remediate chemical
contamination or site conditions resulting from historical disposal activities and other operations at
military installations. The Navy IRP was formally established in 1986 and is implemented in accordance
with Federal, state, and local laws. The primary Federal laws are CERCLA, SARA, the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), and RCRA. Because of the nature of military
activities on DOD installations, IRP studies commonly include UXO and MCs. Dahlgren was proposed
for the USEPA National Priorities List (NPL) on 7 February 1992, and was formally added to the NPL on
14 October 1992. A Federal Facility Agreement (FFA) was enacted between the Department of the Navy,
USEPA Region 3, and the Commonwealth of Virginia in September 1994. The FFA established the
procedural framework and schedule for investigations at Dahlgren, including the development,
implementation, and monitoring of appropriate response actions at sites located on the base. The FFA
categorized 42 sites to be further investigated and characterized (“Appendix A Sites”), and identified 33
site areas requiring additional documentation or sampling before a no further action (NFA) designation
was warranted (“Appendix B Sites”).

The Dahlgren IRP has an informal goal to achieve delisting from the NPL by 2010. As such, the
program has proactively investigated FFA sites across all ranges of the installation achieving closure or
NFA determinations for approximately 70 percent of the identified sites. The remaining site areas are in
various stages of the CERCLA or RCRA process. RDT&E operations on the active, land-based test
ranges at the NSFD are not impeded or inhibited over the long term by ongoing investigative or
rehabilitation activities and extensive coordination exists between the testing and IR components. The IR
sites are actively being brought into compliance with environmental regulations in cooperation with the
VDEQ and USEPA Region Ill. Figure 5-1 shows the locations of IR sites, RCRA solid waste
management units (SWMUs), and areas of concern (AOCs) (Navy 2006c). Appendix D documents
decisions made during the project planning and scoping process and includes a schedule and proposed
actions for all CERCLA responses, specific RCRA corrective actions and outlines all response activities
and associated documentation under the FFA, to be undertaken at the installation.

Community relations activities are proactive and ongoing throughout the testing and IR process at
NSFD. A Technical Review Committee established in 1992, including two representatives from the
public, made up the predecessor to the Restoration Advisory Board (RAB), which was formalized in
October 1994. A Community Relations Plan outlining Dahlgren’s program to provide communication
and information exchange opportunities was updated in June 2004 (Earth Tech Inc 2004).
NSFD/NAVFAC regularly participates in partnering meetings with USEPA and VDEQ and these
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FIGURE 5-1. NAVAL SUPPORT FACILITY DAHLGREN IR SITES, AOCs, AND SWMUs
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agencies meet jointly with the RAB on a biannual basis, although public attendance is generally regarded
as sparse. Dahlgren outreach maintains contact with the public through the RAB, operation of an
informational website (http://www.nswc.navy.mil/), and community interaction through a Public Affairs
Office (PAO) liaison. Requests from the public are directed to responsible individuals in the appropriate
departments or are managed by the PAQ liaison. Table 5-1 summarizes the size and status of each IR site
located on the operational ranges and sites with MCs. The table also identifies within which range the
location of each IR site.

A Public Health Assessment (PHA) was completed by the Agency for Toxic Substances and
Disease Registry (ATSDR) pursuant to CERCLA or Superfund Section 104 (i)(6) (42 USC 9604 (i)(6)),
and in accordance with 42 Code of Federal Regulations (CFR) Part 90 (ATSDR 2006). ATSDR
completed the assessment using relevant health data, environmental data, and community health concerns
obtained from USEPA, state and local health and environmental agencies, the community, and potentially
responsible parties to document potential risks to human health. ATSDR examined the nature and extent
of environmental contamination resulting from previous material handling and disposal practices at
Dahlgren to evaluate the potential exposure of on-base residents, visitors, employees, and local
community members.

As a result of the PHA, ATSDR and regulatory agencies concluded that environmental
contamination at Dahlgren posed no apparent public health hazard citing that people may be exposed to
small amounts of environmental contaminants on-base, but at levels not expected to cause harmful health
effects. Despite the presence of numerous areas of concern on the naval base, the Navy is proactively
addressing these areas under range management efforts, and the IR and RCRA programs.

As a prudent public health action, ATSDR recommended that hunters and anglers follow the
guidance issued by the Commonwealth of Virginia and the base regarding fish and game consumption
restrictions and advisories, and that people who wish to swim in the Potomac River use established beach
areas associated with public parks and follow all posted regulations.

There have been no NOVs or work stoppages issued for either Mainside or EEA with regard to IR
regulatory requirements. Occurrences of munitions on active and inactive ranges may pose land use
issues for test area expansion; however, once identified, they are addressed appropriately. The
predominant groundwater flow direction on Mainside and EEA is toward the PRTR area and Upper
Machodoc Creek. Shallow groundwater affected by site activity is not utilized as a drinking water source
by the installation and the surrounding community is predominantly upgradient of the installation;
therefore, groundwater quality in privately owned shallow (2 to 20 feet below land surface [BLS]) wells
(if any exist in the surficial Columbia aquifer) is unlikely to be affected by range activities.
NSFD/NAVFAC has initiated remedial actions at a large proportion of the investigated site areas with the
goal of eliminating contaminant sources. This proactive approach complies with regulations governing
the IR process and should prevent CWA compliance deficiencies for NSFD. NSWCDL is proactively
investigating and addressing MC-related issues in coordination with VDEQ at the OB/OD units.

5.2.10 Storage Tank Management and POL Management

Conclusion

Tank and POL management on the active, land-based test ranges at NSFD are generally in
compliance with applicable regulatory requirements. No NOVs have been issued for NSFD relating to
tank storage or POL deficiencies as of the time that the RCA on-site interviews were conducted in
October 2006. The existing Spill Prevention Control and Countermeasures (SPCC) plan is being
updated/revised by NSFD/NAVFAC and will be finalized on or before 1 July 2009 in accordance with 40
CFR 112. The NSFD’s existing Oil Discharge Contingency Plan (ODCP), dated 25 January 2001, is out
of compliance since the plan expired on 10 January 2005, and is being updated at the time of this writing.
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TABLE 5-1. SUMMARY OF NSFD IR SITES (AS OF OCTOBER 2006)

Range Location

Area
(acres)

Status*

IR Site 1 Missile Test Range 253.96 Old Bombing Range Deferred Action Until Range Closure

IR Site 2 Missile Test Range 4.70 Fenced Ordnance Burial Area Record of Decision (ROD)-Remedial Action
complete; Long-Term Monitoring (LTM)

IR Site 3 Mainside 0.021 Ordnance Burn Structure NFA

IR Site 4 Mainside 2.54 Case Storage Area Site Screening Process Report (SSPR);
Engineering Evaluation/Cost Analysis
(EE/CA); Remedial Action underway

IR Site 5 Terminal Range 0.82 Projectile Disposal Area Deferred Action Until Range Closure

IR Site 6 Mainside 2.34 Terminal Range Airplane Dump ROD; monitoring

IR Site 9 Mainside 7.91 Disposal/Burn Area ROD; LTM; wetland monitoring

IR Site 10 Missile Test Range 12.49 Hideaway Pond ROD; LTM

IR Site 12 Mainside 0.18 Chemical Burn Pit Addendum ROD underway; Remedial Action
completed

IR Site 13 Mainside 0.41 Gambo Creek Truck Wash Area NFA

IR Site 14 Mainside 0.38 Chemical Warfare (CW) Evaporation Site Screening Process (SSP); EE/CA

Pond

IR Site 15 Mainside 2.54 Scrap Metal Storage Area SSP; EE/CA; Removal Action underway

IR Site 17 Mainside 7.58 1400 Area Landfill ROD; LTM

IR Site 25 AA Fuze Range 6.62 Pesticide Rinse Area Remedial Action Completed; wetland
monitoring

IR Site 31 EEA 1.59 Airplane Park Dump NFA

IR Site 32 EEA 1.10 Fast Cook-Off Pit And Pond NFA

IR Site 33 EEA 0.32 Otto Fuel Spill Closed

IR Site 36 (also AOC C1) | EEA 0.27 Depleted Uranium (DU) Mound EEA NFA

Mixed Waste

IR Site 37 Machine Gun Range 4.19 Lead Contamination Area Closed

IR Site 39 Main Range 1.16 Open Storage Area Main Battery Closed

IR Site 43 Missile Test Range 0.39 Higley Road Land Application NFA

IR Site 44 Mainside 0.03 Rocket Motor Pit NFA
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TABLE 5-1. SUMMARY OF NSFD IR SITES (AS OF OCTOBER 2006) (CONTINUED)

Site Range Location ‘ (Q:rrii) ‘ Site ‘ Status*

IR Site 45 Mainside 2.14 Landfill B NFA

IR Site 46 Missile Test Range 1.87 Landfill A: Stump Dump Road Remedial Action completed; wetland
monitoring

IR Site 47A Missile Test Range 0.63 World War | Munitions Mound EE/CA Removal Action complete

IR Site 47B Missile Test Range 0.01 Barbette/DU Contamination EE/CA Removal Action complete

IR Site 49 (also AOC C4) | Machine Gun Range 0.06 Building 200 DU NFA

IR Site 50 EEA 4.55 Fill Areas Northeast EEA (Objects) NFA

IR Site 57 Mainside 1.87 Shell House Dump SSP complete

IR Site 58 Mainside 1.01 Building 1350 Landfill ROD - Remedial Action complete

IR Site 59 EEA 0.09 Octagon Pad Dump Closed

IR Site 61A Mainside 2.13 Gambo Creek Ash Dump Remedial Investigation/Feasibility Study
(RI/FS) complete; SSP complete

IR Site 61B Terminal Range 0.18 Gambo Creek Projectile Disposal Closed

IR Site 62 Mainside 0.04 Building 396 RI/FS; ROD — Remedial Action complete

AOC Q PRTR 1,305.65 | Machodoc Creek Closed

Other Units C3 Main Range 1.58 Scar At Phalanx Test Area Closed

IR Site 60 EEA 0.012 Building 445 Star Gauge Loading Closed

Located on Active Range | Terminal Range 0.04 Terminal Range Building 109 Closed

AOC P Missile Test Range 224.23 Gambo Creek Phase Il complete

* The terms NFA and Closed are interchangeable.

NFA as the status.

No additional characterization, assessment, or responses are required for closed sites or sites listed with




Discussion

NSFD/NAVFAC manages underground storage tank (UST) and aboveground storage tank (AST)
assets and POL regulatory requirements on the Mainside and EEA Ranges. The current Tank
Management Plan (TMP) (NSWC 2003), as required under OPNAVINST 5090.1C, extends to the
operational ranges. Applicable regulations for storage tanks on the active NSWCDL-operated ranges,
OPNAVINST 5090.1C, Qil Pollution Prevention Regulation of 1973 (OPP), Oil Pollution Act of 1990
(OPA90), and OSHA regulatory requirements, are met for the ranges and no deficiencies have been
noted. No known tank-related NOVs have been issued through the time of the RCA site visit in October
2006. An SPCC and TMP (NSWC 2003) containing information relevant to the Spill Contingency Plan
(SCP) and the Facility Response Plan (FRP) are in place for the NSWCDL-operated ranges. NSFD’s
ODCP expired on 10 January 2005, and is therefore noncompliant with State Water Control Law
62.1-44.34:15 and Virginia Regulation 9 Virginia Administrative Code (VAC) 25-91-10 et seq. An
updated ODCP is anticipated to be finalized in early 20009.

NSFD’s USTs are Underwriter’s Laboratory (UL) approved tanks. Tanks meet Virginia UST
regulatory requirements (9 VAC 25-580) and Federal UST regulatory requirements (40 CFR 280) for leak
detection, secondary containment, and corrosion protection. An UST removal and replacement project,
completed in the summer of 1992, replaced regulated USTs and several heating oil tanks to meet Virginia
and Federal UST regulatory requirements. NSFD/NAVFAC performs release detection monitoring by
groundwater monitoring on older USTs, interstitial monitoring by liquid-level sensing on newly installed
(1991 or later) USTs, and by visual inspection of ASTs and petroleum product storage locations. Alarm
systems for interstitial monitoring have been installed for 19 USTs at 16 locations. The tanks are double-
walled and tested annually.

Based on interviews with personnel active in the tank and POL management and records provided
by NSFD/NAVFAC, there have been no historical off-range releases from USTs or ASTs. Further, USTs
and ASTs removed from NSFD have achieved closure under the State of Virginia regulatory process.
Tank areas requiring additional assessment were investigated and remediated.

ASTs are visually monitored by employees and the SPCC Plan Coordinator on a regular basis.
ASTs are either double-wall construction, located in secondary containment structures, or are within
buildings. Drum storage areas have secondary spill containment that is adequate to prevent the release of
oil to navigable waterways. Drums are stored without direct ground contact (i.e., on pallets or platforms)
such that all sides of the drums are visible. ASTs have been tested and 25-year certified
(NSFD/NAVFAC personal communication 2006).

Petroleum products are delivered to NSFD via vendor-provided transport and equipment. No. 2
fuel oil, gasoline, diesel fuel, and kerosene are transferred directly from the vendor transport to the
appropriate UST or AST. Lubricating oils, hydraulic oils, transmission fluids, motor oils, and greases are
delivered in 55-gallon drums, 5-gallon containers, or consumer-size packages. When vessels are fueled at
the docks of the Yardcraft area, personnel are prepared to utilize emergency containment booms to
prevent a potential spill from spreading away from the immediate dock area.

5.2.11 Safe Drinking Water

Conclusion

The Mainside and EEA Ranges are in compliance with applicable safe drinking water requirements.
It is advised that NSFD update the Operations and Maintenance Plan. No munitions constituents have
been detected in the drinking water source for Mainside or EEA. However, it should be noted that
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perchlorate and RDX were detected at EEA in the surficial aquifer, approximately 2 to 20 feet BLS. This
surficial aquifer is not a drinking water source.

Discussion

SDWA applies to and regulates drinking water sources and public water systems for the purpose of
ensuring safe drinking water. Deep water wells draw water from a confined aquifer 780 feet BLS on the
property to provide a potable water source in support of the military mission and personnel throughout the
installation. The aquifer from which the drinking water is drawn is a part of the Potomac Group Artesian
aquifer, which is a series of aquifers. The aquifer is composed of three aquifers and confining units that
are collectively labeled the Potomac Formation. The productive aquifer the base drinking water supply is
collected from is very deep (between 700 and 800 feet BLS). The aquifer that overlays the drinking water
supply aquifer is approximately 116 to 123 feet BLS and is separated from the deeper aquifer by a large
clay lens. Three wells supply approximately 5,600 individuals at the Mainside area, which is a
community public water supply system. One well supplies less than 25 individuals in the administration
building of EEA. This water system is considered noncommunity transient.

Water is treated by a chlorine injection system prior to distribution to the community (Mainside)
and noncommunity transient (EEA) systems. No NOVSs related to contaminants in water have been
issued for the public water supply in the past year and current plans are in place to prevent cross
connection control problems and backflow. A NOV was issued to NSFD in February 2007 for failing to
meet the sampling deadline, but corrective action has been taken to prevent scheduling concerns in the
future. The Operation and Maintenance Plan needs to be updated by NSFD to address such items as
deleting text regarding a new well that is no longer in use and incorporating wells that have been added
since the plan was drafted.

Perchlorate and RDX were detected in the shallow groundwater wells at EEA. There is currently
no Federal or state maximum contaminant level (MCL) for perchlorate or RDX. Both constituents are
being closely monitored by NSWCDL as required by the RCRA Permit for the Thermal Treatment of
Hazardous Waste by OB/OD. A GPS for perchlorate in groundwater at the OB/OD has been established
by VDEQ for Dahlgren.

Perchlorate analyses have been conducted at Dahlgren since 2001 progressively using Solid Waste
(SW) 846 Methods 8321A and 8270C and USEPA drinking water Methods 314.0 and, most recently,
332.0. Perchlorate is not specifically regulated by Virginia water quality regulations administered by
VDEQ or the Virginia Drinking Water Regulations administered by the Virginia Department of Health.
There currently are no proposals to regulate perchlorate in Virginia (VDEQ 2007). Section 5.3.3.7
provides additional information concerning groundwater and surface water quality.

A summary of the results of the perchlorate data is made available to the public yearly (DOD
2007). Although perchlorate and RDX have not been detected in the drinking water, it is advised that the
NSFD safe drinking water managers continue to be aware of the perchlorate and RDX results of future
sampling events and detections of perchlorate and RDX in the shallow groundwater at EEA.

5.2.12 Range Encroachment

Conclusion

NSFD, NAVFAC, and NSWCDL are working together to address designated actions identified in
the Encroachment Action Plan (NAVFAC 2007b) to sustain range operations. Additionally,
Encroachment Management and Encroachment Partnering Programs, as defined in OPNAVINST
11010.40, should be established by NSWCDL to ensure operational RDT&E mission sustainment.
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Discussion

Encroachment represents perhaps the most time-critical threat to range sustainability, particularly
for range areas existing in proximity to civilian populations and co-utilized resources. For these areas,
population growth and civilian expansion strains resource and land use needs proportional to growth
while concurrently inhibiting range activity or expansion. Range encroachment encompasses any
non-Navy action that inhibits, curtails, or possesses the potential to impede the performance of the Navy
mission (CNO 2006). The CNO Encroachment Management program is mandated in OPNAVINST
11010.40 (CNO 2006) to sustain Navy installations, RDT&E ranges, air, and water operations areas
(OPAREAS), special use airspace (SUA), and military training routes (MTRS). Encroachment Partnering
(EP) is a land acquisition authority (CNO 2006) specifically enacted to reduce or eliminate current or
potential encroachment by acquiring buffer zones to prevent incompatible land uses and preserve off-base
habitat to relieve current or avoid future environmental restrictions on operations. Because public
involvement is a key component of EP, NSWCDL operates an Internet site
(http://www.nswc.navy.mil/RANGE/) to promote public awareness of test firings and mission activities.

NSWCDL is developing and implementing practices that identify and address encroachment
challenges, ensure the availability of facilities and operating areas, create collaborative relations with
external parties, and maintain capabilities necessary to ensure continued mission execution. This will be
accomplished by developing relationships with external parties, promoting employee awareness, and
involving host and other tenant commands in NSWCDD'’s sustainability planning.

Encroachment due to urban or residential development is becoming more of an issue for the naval
base at Dahlgren and is an area where the host installation, NAVFAC, NSWCDL, and other tenants must
proactively work together to identify encroachment challenges and develop management strategies.
NSWCDL and NSFD should be commended for the proactive approach through positive community
outreach and participation in the PIWG, which is composed of representatives from the five counties
surrounding the base. All commands located at Dahlgren must work cohesively to identify and capitalize
on opportunities to secure and retain public support for the naval base.

Encroachment challenges widely recognized by the Navy, applicable to NSFD and NSWCDL-
operated ranges, include:

e Population growth

e Competition for air space, land, and water range use
e  Competition for utilities (electrical power)

e Increase in bald eagle nesting sites

e Maritime issues

e Safety arcs and footprints

e Water quality

e Transportation impacts, and

o Interpretation of Historical/Environmental regulations, CZMA, Fish and Wildlife Coordination
Act, and Migratory Bird Treaty Act.
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Potential RDT&E mission impacts from these encroachment pressures include:
e Creation of temporary or permanent avoidance areas
e Reduction in usage days
o Prohibition of certain testing events
¢ Reduction in range access
e Segmentation of RDT&E and reduction in realism
o Limitations on use of new technologies
e Restrictions on flight altitudes and/or airspeeds
e Restrictions on night and all weather operations
e Reductions in live fire RDT&E, and
e Increases in costs or risks.

A strong commitment to encroachment management will help ensure long-term sustainability of the
Navy’s RDT&E mission at NSFD.

5.3 OPERATIONAL RANGE SITE MODELS

This section presents the ORSMs for land-based NSWCDL-operated ranges. Section 5.3.1
describes the areas where munitions are handled, stored, and used for testing at NSWCDL-operated
ranges. Section 5.3.2 describes the operational component of the ORSMs. The environmental and land
use components are described in Sections 5.3.3 and 5.3.4, respectively. The completed ORSMs for
Mainside and EEA Ranges are described in Section 5.3.5.

5.3.1 Definition of Ranges

The purpose of defining ranges in RSEPA is to identify areas where MCs could potentially migrate
off range and potentially pose risks to human health and/or ecological receptors. Therefore, RSEPA
focuses on land-based ranges and components of ranges on land where munitions RDT&E operations are
conducted. These areas are also described in this section.

ORSMs are used to determine where munitions operations occur on land (operational component),
what environmental conditions are found in and around those areas (environmental component), and what
land uses are in and around these areas that could pose potential risks to humans or ecological receptors
exposed to residues of the munitions operations (land use component). ORSMs are used to determine
where additional analysis (e.g., predictive modeling, protective measures) is needed to assess or address
the risk of off-range releases of MCs. The Technical Team looked for locations where munitions are or
were handled, stored, or used for RDT&E activities at NSWCDL-operated ranges. Table 5-2 summarizes
munitions-related activities occurring within the NSWCDL-operated ranges. Figure 5-2 shows the
locations where these munitions-related activities occurred.
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5.3.2 Operational Component

This section summarizes information about land-based operations, particularly where operations
utilizing munitions are or were conducted. The following sections describe past, current, and planned
future uses, respectively, of Mainside and EEA Ranges.

TABLE 5-2. SUMMARY OF MUNITIONS-RELATED ACTIVITIES OCCURRING AT
NSWCDL-OPERATED RANGES

Munitions-
Related Primary Source Location
Activity
Munitions Transfer Points — Areas where e Mainside — Shellhouse
Handling and munitions shipments occur e Mainside and EEA — Piers
Storage
Storage Magazines/Ammunition e Various magazine areas on Mainside and EEA

Supply Points — Areas where
munitions storage and/or issuance

occurs
Weapons Firing Points — Areas where e Missile Test Range (tiedown pad) — Up to 6-inch
Testing and weapons systems are placed for projectiles were fired at armor plates, berms, and
Training testing and training, including concrete blocks and into PRTR; missiles no longer
mobile systems (e.qg., truck- fired from here
mounted systems) o Terminal Range — 3- to 16-inch projectiles and smooth
bore items fired at armor plates, berms, and concrete
blocks; some fired into PRTR; 16-inch guns no longer
used
¢ Main Range — 20-mm to 16-inch projectiles fired from
42 gun emplacements into PRTR; 16-inch guns no
longer used
e Machine Gun Range — 40-mm and smaller projectiles
(with a spot for a 3-inch gun) used to test armor; all
projectiles are collected in sand-filled backstops or
fired into the PRTR
Impact/Target Areas — Areas ¢ See firing points for locations where nonexplosive
targeted by weapons systems projectiles are fired at armor plates, berms, and

concrete blocks
e Munitions, mostly inert, have been fired into PRTR

since 1918
Buffer Zones — The areaonranges | e The PRTR includes an upper, middle, and lower
extending beyond impact areas to danger zone (33 CFR 334.230[a])
provide safety zones to contain e Restricted Airspace R-6611 (subareas A and B),
ricochets, blasts, and fragmentation R-6612, and R-6613 (subareas A and B) have been
from exploding munitions established to prevent hazards to aircraft from
The Danger Zones are not buffer projectiles or fragments during tests being conducted
zones but impact areas at NSWCDL-operated ranges

e ESQD arcs are calculated and established for each
operation on each range

Environmental Testing Areas — ¢ AA Fuze Range — Test firings of explosive-loaded and
Areas where munitions and fuzed projectiles up to 8 inches; include gun barrel
munitions parts are tested under testing during malfunction investigations
induced and simulated « EEA Range — Specially equipped facility for fast and
environments of shock, vibration, slow cookoff tests, shock tests, environmental
acceleration, temperature, exposure tests, drop and vibration tests, rocket
humidity, and drop penetration tests, and blast and fragmentation tests
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TABLE 5-2. SUMMARY OF MUNITIONS-RELATED ACTIVITIES OCCURRING AT
NSWCDL-OPERATED RANGES (CONTINUED)

Munitions-
Related

Activity

Primary Source

Location

Troop Training

Combat Range — Areas used for
combat maneuvers

Not applicable

Bivouac and Encampment Areas —
Troop living areas (bivouacs are
short-term areas, encampments
are long-term, more permanent
installations)

Not applicable

Defensive
Positions

Minefields — Areas containing
buried or surface placed anti-
personnel or anti-tank mines

Not applicable

Gun Emplacements — Areas where
defensive weapons (e.g., anti-
aircraft guns) are located

Not applicable

Sanctioned and
Unsanctioned
Munitions
Disposal

Mass Burial/Landfills with Munitions
— Areas where guantities of
munitions were abandoned in place
or disposed of by burial, prior to
1980.

Missile Test Range — Fenced Ordnance Burial Area
(IR Site 2), World War | Munitions Mound (IR Site 47A)

Terminal Range — Projectile Disposal Area (IR Site 5)
and Gambo Creek Projectile Disposal (IR Site 61B)

Not Located on Operational Ranges — Disposal/Burn
Area (IR Site 9, west of Missile Test Range), 1400
Area Landfill (IR Site 17, north of Missile Test Range),
Rocket Motor Pit (IR Site 44, west of Missile Test
Range), and Shell House Dump (IR Site 57, west of
Missile Test Range)

Open Burn/Open Detonation
(OB/OD) — Areas where ordnance
was consolidated and treated by
either burning or detonation

EEA Range — RCRA Permit for the Thermal Treatment
of Explosive Hazardous Waste by OB/OD

Located on Inactive Operational Ranges — Burn Area
(IR Site 3/44)

Bomb Jettison Area — Areas where
bombers jettison bombs prior to
landing

Not applicable
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FIGURE 5-2. NAVAL SUPPORT FACILITY DAHLGREN LOCATIONS OF
MUNITIONS-RELATED ACTIVITIES
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5.3.2.1 Historical Military Operations

Through the years of RDT&E operations at Dahlgren, high explosives such as TNT and RDX have
been used as well as smokeless powder, black powder, solid propellants, and liquid propellants such as
hydrazine and red fuming nitric acid (Navy 1983b). Some of these operations could have resulted in
residual MC contamination. This section describes the potential sources of MCs resulting from historical
military operations and measures the Navy has taken to characterize and address these concerns.

NSWCDL RDT&E operations with MCs were used throughout NSFD. The Initial Assessment
Study (1AS) of Naval Surface Weapons Center, Dahlgren Laboratory, Dahlgren, Virginia (Navy 1983b)
included an on-site survey, historical records review, aerial photograph review, field inspections, and
personal interviews “...to identify and assess sites posing a potential threat to human health and the
environment due to contamination from past hazardous materials operations.” The IAS identified 36
potentially contaminated sites and recommended further investigation at 7 sites under the Navy
Assessment and Control of Installation Pollutants (NACIP) program. Results of the confirmation study
for the first sites were included in the NACIP Final Report, Confirmation Studies at the Naval Surface
Weapons Center (Navy 1986). These confirmed sites, as well as the remaining sites, were later
transferred to the Navy’s IRP, which is the successor to the NACIP program.

USEPA Region 3 conducted a visual site inspection (VSI) under the auspices of their RCRA
Corrective Action Program in August 1992. The VSl resulted in designating 129 SWMUs, 26 AOCs, and
5 other units to the RCRA Corrective Action Program. As a result of a subsequent analysis of aerial
photographs, USEPA later designated six additional SWMUSs (Navy 2006c).

When USEPA evaluated Dahlgren using the Hazard Ranking System (HRS), the facility scored
greater than the 28.5 needed to rank on the NPL (Navy 2006¢). Consequently, the naval base at Dahlgren
was added to the NPL on 14 October 1992. An FFA (Navy 1994) was signed by USEPA Region 3, the
Commonwealth of Virginia, and the Department of Navy on 30 September 1994. The FFA listed and
prioritized all of the IR sites and RCRA Corrective Action SWMUs and AOCs identified for cleanup,
including the following sites with potential MC-related concerns: Sites 1 through 6, 9, 12 through 15, 17,
25, 31 through 33, 36, 37, 39, 43 through 47, 49, 50, 57 through 59, 61 (A and B), 62, AOC Q, Other
Units C3, and AOC P.

NSFD has worked with VDEQ and USEPA to aggressively investigate, remediate, monitor, and/or
bring to closure the identified IR sites, SWMUs, and AOCs, and is seeking to be delisted from the NPL
by 2010. The status of the IR sites, SWMUs, and AOCs located on operational ranges is shown in
Table 5-1 (Navy 2006c). The 2008 Site Management Plan is provided in Appendix D. The remaining
discussions focus on munitions sites where a ROD has not been signed or the remedial action is not
underway or complete. Areas where special use munitions including CW and DU were used, as well as
where DMM sites have been discovered, also are discussed.

UXO and DMM are not typically addressed under the IRP except where incidentally encountered
during investigations. At NSFD, this has been the norm rather than the exception for sites listed in
Table 5-1. As a result, UXO and DMM contamination have been broadly addressed. However, two sites,
IR Site 1 (Old Bombing Range), comprising roughly half of the active Missile Test Range, and IR Site 5
(Projectile Disposal Area) on the Terminal Range received a recommendation to defer action
(NAVFAC 2007a) until the ranges are closed or transferred (provided in Appendix D).

Munitions have been expended in quantities estimated to be as high as 1.6 million pounds per year
(Navy 1983b). Munitions impacting the Potomac River are rarely recovered. However, it should be
noted that no live munitions were fired into the PRTR before World War Il and only a small percentage
of the rounds fired into the PRTR in any calendar year are HE rounds.
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Portions of the Mainside and EEA Ranges were used for air-to-ground bombing during World War
Il. Historical records reference aerial bombing, but do not provide details concerning the quantities,
types, and frequencies of the bombing. Records indicate that a “bombing pad” was constructed in 1941
or 1942 within presently designated Main Range boundaries. A 1930 vintage base map shows a
“bombing field” that also would have been located within and/or near the Main Range. In addition, a
bombing target was built within the Potomac River in 1943. Aerial photographs from 1943 also show
what is thought to be a target complex in or near the area of the bombing field and small bomb craters
surrounding what may be the bombing pad. In approximately 1946, an “octagon bombing slab” (IR Site
8) was constructed in EEA.

Reports indicate minimal potential for low-level radiation residue historically associated with
munitions and ranges. These sites were addressed as follows:

e A large metal structure formerly located near Building 170A (IR Site 34 — Barbette/DU
Contamination) was contaminated with DU. Detectable radiation was measured at the crack
between the top of the cylinder and the 4-inch cover plate; however, no residual radiation
remains (NSWC 2007). The structure was shipped to a permitted facility between 1990 and
1992 (Navy 1992).

e Approximately 200 pounds of thorium-magnesium (misch metal) rods were stored in a trailer
near Building 370 (IR Site 35 — Thorium/Magnesium Misch Metal Storage). Misch metal
containing less than 4 percent (by weight) of thorium is exempt from U.S. Nuclear Regulatory
Commission (NRC) regulations, but industrial operations involving physical or chemical
processing of misch metal must be reviewed and licensed by NRC to ensure proper application
of regulatory controls. The misch metal contained 2 percent thorium; therefore, it was
considered exempt and was properly disposed.

e The DU Mound (IR Site 36, also known as USEPA AOC C1) was located in the EEA, in the
Harris Range. It was approximately 80 feet in diameter and 12 feet high. The site was a
grass-covered pile of earth where rounds of 20-mm DU shells were imbedded from testing
trajectories. The site began operation sometime in the 1970s and was active until 1990. DU
penetrators and contaminated soil were removed from Site 36 and placed in 55-gallon drums.
Once confirmation sample results were received, the drums were shipped to a permitted facility
and the remaining uncontaminated soil was leveled to grade. In January 2002, NRC
transmitted a letter indicating that Site 36 met the criteria for unrestricted use described in 10
CFR 20.1402 (Navy 2006c).

e The DU Gun Butt (IR Site 49, also known as USEPA AOC C4) was located east of Building
200. It was an open steel sand butt used to test DU shells. The butt was designed so that fired
shells expended their energy in the sand. A portion of the shell was pulverized or abraded on
impact, resulting in a dust of metal and pulverized sand. The butt began use in the 1940s and
ceased use prior to July 1991. The butt consisted of a large steel rectangular box (24 feet wide
by 51 feet deep and 15 feet high) with a vertical open face containing approximately 13,000
cubic feet of sand and approximately 3,500 DU shells. The butt was constructed of steel armor
plate approximately 4 inches thick. In June 1998, the DU gun butt decontamination and
removal occurred (NSWC 2007). Confirmatory samples indicated that cleanup goals were
achieved. In January 2002, NRC transmitted a letter indicating that Site 49 met the criteria for
unrestricted use described in 10 CFR 20.1402 (Navy 2006c).

Occasional exposure of munitions-related debris in a bluff on the eastern shore of the Missile Test
Range has been informally designated as the Old Plate Battery Test Area, based on historical testing
conducted in this area. This stretch of shoreline has undergone extensive erosion through severe storm
action, most notably Hurricane Isabel in 2003. Several MEC items were visible in the eroded bank after
hurricane Isabel and are indicative of past operations in the area. This area was deemed ineligible for
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investigation within the IRP (as only MEC and scrap metal have been identified) and Munitions Response
Program (MRP, as the site is on an active range). As an ORC BMP, qualified ordnance personnel routinely
sweep the beach area for munitions and components following storm events. EOD personnel are then
contacted to take appropriate actions for any items of concern. To date, only one suspect MEC has been
found through seven quarterly sweeps. The Navy is presently addressing this area by providing signage,
continuing periodic shoreline sweeps, developing shoreline stabilization design, and in the future, stabilizing

the shoreline. Additional sites associated with munitions burial are summarized in Table 5-3.

During on-range clearance activities, if MEC is found, collected and treated, it is not considered a
waste management activity. Any MEC found off-range is handled as potentially subject to RCRA.

Table 5-4 summarizes past locations and activities on ranges, ordnance testing facilities, and targets
(Navy 1983a) that are not included in the IRP or RCRA Corrective Action Program. Ranges that are still
operational are not included in Table 5-4. Instead, the operational ranges currently used are discussed in

Section 5.3.2.2.

TABLE 5-3. SUMMARY OF IDENTIFIED PAST MUNITIONS BURIAL SITES

Site Name

Size

‘ Range/Location

Status

(acre)

Site 2 — Fenced Ordnance Burial Area 4.70 Missile Test Range ROD/Remedial Action
complete; LTM
Site 5 — Projectile Disposal Area 0.82 Terminal Range Deferred Action
Site 9 — Disposal/Burn Area 7.91 West of Missile Test ROD; LTM; Wetland
Range monitoring
Site 17 — 1400 Area Landfill 7.58 North of Missile Test ROD; LTM
Range
Site 44 — Rocket Motor Pit 0.03 West of Missile Test NFA
Range
Site 47A — World War | Munitions Mound 0.63 Missile Test Range EE/CA Removal Action
complete
Site 57 — Shell House Dump 1.87 West of Missile Test SSP complete
Range
Site 61A — Gambo Creek Ash Dump 2.13 West of Missile Test RI/FS complete; SSP
Range complete
Site 61B — Gambo Creek Projectile Disposal 0.18 Terminal Range Closed

Based on historical activities, the potential exists for residual MCs to remain on operational ranges
and associated shorelines from historical operations identified in the 1972 map of potentially
contaminated areas (Figure 5-3). Specific historical areas include:

e Missile Test Range—This range, which includes the Old Plate Battery Test Area and IR Site
47B, could contain uncharacterized buried munitions per Figure 5-3. The shoreline in the
vicinity of the Old Plate Battery Test Area has eroded some 120 feet in the past 45 years due to
strong storms, including hurricanes. Based on MEC encountered during incidental trenching
associated with nearby IR Site 47B and analysis of historical aerial photographs, the Old Plate
Battery Test Area will continue to be checked for possible MEC until the shoreline is

permanently stabilized.

e IR Site 1 (Old Bombing Range)—This area is an 800-acre former bombing range that extends
onto the Missile Test Range. The potential for UXO and DMM exists as a result of historical
bombing operations. This area has been recommended for deferred action until the range is
closed or property is transferred (see Appendix D).
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e IR Site 2 (Fenced Ordnance Burial Area)—A ROD has been signed, remedial action is
complete, and this 4.7-acre site is undergoing LTM. Metals, explosives, and hydrocarbons
have been detected during periodic groundwater monitoring conducted in wells surrounding the
area at concentrations less than screening criteria.

TABLE 5-4. HISTORICAL RANGES, ORDNANCE TESTING FACILITIES, AND TARGETS

Range/Facility

Fragmentation Chamber
(Building 428)

Operations

Projectiles and other devices containing up to 10 pounds of explosives were detonated in a pit of sawdust.
All metal fragments were gathered, sorted, and weighed to produce data on fragment weight distribution.

Explosive Research
Chamber (Building 1400)

Otherwise known as the Special Effects Test Facility or Special Effects Weapons Range, this
facility was used to research shock wave physics. It had no provisions for explosives storage.

Missile Assembly
Building (Building 994)

Used to assemble and disassemble ordnance. Also used as Remote Spin Firing Facility to test fuzes
that were armed by spinning to simulate the effects of gun firing and checking for proper operation.

Conical Shock Tube
(Building 1290)

Device also known as “DASCON” was used one time to simulate air blast effects of nuclear weapons
through detonating conventional high explosives. It was otherwise used for projects requiring a long
closed tube and for storage. It was dismantled and sold for scrap metal in October 1993.

Ordnance Radiography
(Building 1180)

All nonmedical radiography tests performed here using X-ray generators up to 250 kV and cobalt-60
gamma ray sources up to 1,000 curies. Nondestructive examination of service and experimental
ordnance and other related hardware, ranging from very small fuzes and cartridge-actuated
devices to large bombs and rocket motors. Items are frequently examined after several
environmental cycles. Portable X-ray generators and gamma projectors also are stored here.

Ballistic Recovery Tube
Facility (Building 1181)

467-foot tube made of multiple 5-inch/38-caliber gun barrels used to produce low deceleration
(“soft”) recovery of 5-inch projectiles fired from a standard 5-inch/54-caliber Navy gun.

Environmental Test
Chamber (Building 939)

Small-scale (1/8-pound explosives) tests of blast effects on inert material that had been subjected
to heat and fire stress. It had no provisions for explosives storage.

Boxcar Firings

Gun projectiles (fuzed inert or explosive-loaded nonfuzed projectiles) fired into sawdust-filled
boxcars from ranges of 100 to 4,000 feet. No explosives were detonated in boxcars. Testing
conducted at Terminal Range for 100- to 600-foot tests and along railroad tracks parallel to
Conical Shock Tube for tests up to 2,500 feet for naval guns and up to 4,000 feet for mobile guns
(e.g., self-propelled howitzers).

Small-Caliber Terminal
Range

Located on southeast tip of Terminal Range, used for penetration tests of small objects against light armor
and for sensitivity tests (gun-firing explosives-loaded projectiles at various velocities against a steel target
and assessing the reaction using high-speed motion pictures and overpressure measurements).

Main Range North

The Shipboard Magazine Evaluation Facility located here was used to develop techniques and
systems to safely control inadvertent ignitions of missile propulsive units and of fires in missile
magazines. There were also explosive vibration facilities, extreme range temperature facilities,
salt-spray and rain test chambers, and a fire hazard control test facility (e.g., sprinkler systems).
Tests using rockets, rocket-assisted targets, mortars, howitzers, and up to 5-inch naval guns
were conducted at Main Range North.

Mk 68 Land-Based Test
Site

A major portion of a shipboard fire control system was located here for testing and as a fire
control system for a Mk 42 Mod 10 gun mount. Radar located here were the major electronic
emitters closest to the Main Range gun line.

Explosives Research
Facility (Building 370)

Firing range for certain kinds of research involving explosives up to 15 pounds. Includes a 600
kV X-ray system and flash X-ray coverage with framing cameras capable of taking 2.2 million
frames per second that could be synchronized with the X-ray equipment.

Land Test Range

The 2,000-meter land range was located parallel to the Conical Shock Tube (Building 1290) and
extended approximately 1,200 meters beyond the smaller end. It had a slightly raised gravel pad
for placement of tanks and artillery pieces. The 1,000-meter range was usually used for graze
testing using a 65- by 270-foot graze pad constructed of crushed stone and facilities for
measuring accuracy and dispersion. Weapons up to 120-mm with inert or explosive loaded
projectiles were fired on this range.

Targets

Armor plates, butts, and the river surface are the primary targets. Additional targets included: (1)
tracking and calibration targets that cannot be fired at including aircraft (except for light planes
brought from other locations), balloons, range patrol boats, diving tenders and other vessels,
pilings in the river, land vehicles, and points of land; (2) targets that can be destroyed include
floating radar reflectors, fixed platforms on the river, barges, small radio-controlled aircraft, boats,
towed sleds, and causeway sections; and (3) target augmentation (e.g., electric and pyrotechnic
infrared sources, bright lights, radar reflectors, electronic countermeasures, precision location
systems, plywood, canvas, or fishnet “missed-distance indicators”).
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FIGURE 5-3. NAVAL SUPPORT FACILITY DAHLGREN UXO DENSITY AND LOCATIONS OF DMM
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o IR Site 5 (Projectile Disposal Area)—This suspected 0.82-acre site is located on the Terminal
Range. It consists of past wetlands that may have been filled with rubble, projectiles, and MEC
from a World War | munitions mound. This area has been recommended for deferred action
until the range is closed or property is transferred (see Appendix D).

o IR Site 37 (Lead Contamination Area)—This site is located on the Machine Gun Range.
Semivolatile organic compounds (SVOCs) and metals have been detected in sediment.
Explosives have not been detected in sediment samples, but USEPA suggests the potential
presence of MEC at this site is high. A ROD amendment and remedial action was completed in
2007 (NSWC 2007).

e OB/OD Unit—The OB/OD Unit located on the EEA Range includes current operations. The
site is undergoing monitoring to comply with the RCRA permit requirements. HMX,
perchlorate, and RDX have been detected in site shallow wells and are addressed in accordance
with requirements specified in the RCRA permit. This area is currently being addressed in
coordination with VDEQ.

5.3.2.2 Current Military Operations

Military RDT&E operations are currently conducted at the following land-based ranges: AA Fuze
Range, Machine Gun Range, Main Range, Missile Test Range, Terminal Range, and EEA Range.
Table 5-5 (Navy 2000 and NSWCDL 2007a) summarizes the operations currently conducted at these
ranges and Table 5-6 (NSWCDL 2007a) shows numbers of munitions fired into PRTR and tests
conducted at EEA. This section describes the sampling conducted for potential sources of MCs resulting
from current and ongoing military operations.

The main activities that occur at NSWCDL-operated ranges include routine tests and experiments,
including firing and fragmentation studies to evaluate the ballistics of projectiles and rockets as well as
the safety and durability of materials such as armor plating. At NSWCDL-operated ranges, all new guns
and relined guns, broadside and anti-aircraft mounts, and representative samples of most other ordnance
material, including projectiles, armor, fuzes, and bombs, are subjected to proof and acceptance tests
before being used for service.

Sampling was conducted in October 2006 (NAVFAC 2007a) on the middle and lower reaches of
Gambo Creek, which lie in close proximity to Terminal Range, as part of the IRP. Samples GC 60 and
GC 61 were collected closest to Terminal Range and were analyzed for metals and polynuclear aromatic
hydrocarbons (PAHSs). These samples were collected in a swampy area downgradient from the Terminal
Range. The sampling results identified arsenic, chromium, copper, lead, and nickel in the unnamed
tributary north of IR Site 62 (Building 396) above invertebrate effects concentrations (ECs) levels
developed for the ecological assessment of Gambo Creek. No PAHs were detected. Concentrations of
copper, lead, and nickel fell within Gambo Creek background ranges. The arsenic concentrations do not
appear to correlate with levels detected in upper and lower reaches of Gambo Creek, nor does there
appear to be a source of arsenic. Projectile firing at the Terminal Range was also ruled out for the
following reasons:

e The metallurgy of projectiles and gun barrels suggest that concentrations of some metals,
particularly copper and lead, should be found at higher concentrations, but were not. Arsenic is
not associated with steel alloys in projectiles or gun barrels.

e PAHSs are a common combustion byproduct, but were not detected.

e Arsenic was not detected in air emission studies conducted involving projectiles, while other
metals such as copper and lead were detected at relatively high levels (USAEC 2006).
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Range |

Missile
Test Range

TABLE 5-5. CURRENT OPERATIONAL RANGES

Operations/Potential Sources of MCs ‘

Operational Overview: This range is used to conduct overland test and evaluation of special weapon
components against suspended targets. Experimental devices can be fired into the PRTR from this range.
This range also encompasses an EOD training range for nonfragmenting energetic training operations.

Potential Sources of MCs: Not all fired munitions include explosive charges. The potential sources of
MCs on this range could include residues from live fuzes, explosive charges, propellants, and gun cleaning.
IR Sites 1, 3, 10, 12, 43, 44, 47a, 47b, and 61a are found within Missile Test Range.

Terminal
Range

Operational Overview: Range supports RDT&E and production testing of weapon systems, components,
and other ordnance material, including experimental items. This isolated range allows for ballistic evaluation
of armor plates, penetration tests of projectiles, and high chamber pressure tests. A Projectile Recovery
System is available to recover projectiles to study gun firing effects. Although most firings are aimed into
butts or backstops, rounds can be fired into the PRTR.

Potential Sources of MCs: Not all fired munitions include explosives charges. In fact, only 34 of 3,082
total rounds (approximately 1%) fired in calendar year 2006 contained high explosives. The potential
sources of MCs on this range could include residues from live fuzes, explosive charges, propellants, and
gun cleaning. IR Sites 5, 62, and AOC Z are found within Terminal Range.

Main
Range

Operational Overview: This range is used for systems integration and testing of shipboard combat system
elements. The major caliber gun systems, located approximately 1,500 feet from the Potomac River, on this
range use the PRTR as their over-the-water backstop. All acceptance testing of gun barrels and mounts are
conducted at this range.

Potential Sources of MCs: Not all fired munitions include explosives charges. In fact, only 820 of 2,438
total munitions (approximately 34%) fired into PRTR in calendar year 2006 contained high explosives. The
potential sources of MCs on this range could include small amounts of residue from propellants. However, it
should be noted that propellant residue would likely deposit on the asphalt area near the guns and runoff
would likely collect in stormwater drains emptying onto base property then flowing over grass lands to Upper
Machodoc Creek. Outfalls are analyzed for copper, total petroleum hydrocarbons, and biotoxicity. It is not
likely that gun cleaning would be a concern at the Main Range because residues from historical operations
were addressed under the IRP (Site 21 — Gun Barrel Decoppering Facility) and current operations take
place in a closed container where residues are collected and transported offsite by a commercial disposal
contractor (Navy 1983b). IR Sites 21, 22, 39, 53, and 60 are found within Main Range.

AA Fuze
Range

Operational Overview: This range is used for over-the-water testing of fuzes, proof tests, barrel wear and
heating tests, projectile ramming tests, new projectile design evaluation, and water-surface burst data at
short and long ranges. This range offers a large “safety zone” for fuze testing, since it is situated in close
proximity to the Potomac River shoreline. The range includes temperature-conditioning equipment and
propellant charge weighing and assembly equipment.

Potential Sources of MCs: The potential sources of MCs on this range could include residues from live
fuzes and explosive charges. Not all munitions expended at this range include explosive charges. In fact,
only 298 of 749 total munitions (approximately 40%) fired in calendar year 2006 contained high explosives.
IR Sites 23 and 48 and SWMUs 61, 62, 64, and 70 are found within AA Fuze Range.

Machine
Gun Range

Operational Overview: Range includes inside firing bays, indoor/outdoor firing bays, and an outdoor test
area. It also includes bays that use the river range for penetration tests of light-armor materials. Testing
40-mm and smaller guns and ammunition is performed at this range as well as penetration testing of light
armor materials. This range has temperature conditioning chambers and a charge assembly room.

Potential Sources of MCs: A release of MCs from munitions fired indoors at this range is not likely.
Projectiles fired into the PRTR are not recovered. The only potential source of MCs from this range is
propellant residues associated with some of the outdoor firing bays. IR Sites 37 and 52 and SWMUs 125
and 130 are found within the Machine Gun Range.

EEA

Operational Overview: This range is specially equipped to conduct environmental tests of explosive items
— fast and slow cookoff tests, shock tests, and drop and vibration tests. Fragmentation arenas are set up to
collect data on blast and fragmentation output of various kinds of explosive and ordnance items. The
OB/OD facility is also located on this range.

Potential Sources of MCs: Munitions residues are collected and analyzed upon completion of tests. In
addition, residues are handled and disposed of in accordance with ORC Policy (Navy 2004b) requirements.
As most activities with explosives are conducted at EEA, this area has the highest potential for MCs to
remain. Potential releases of MCs would be detected in the area of the OB/OD units as the RCRA permits
monitoring program requires the collection of soil samples on an annual basis and groundwater samples
every 6 months. IR Sites 31, 32, 33, 36, 50 and 59 are found at EEA.
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TABLE 5-6. SUMMARY OF MUNITIONS USAGE AND TEST EVENTS FOR 2006

—_ ‘ Total ‘ HE ‘ % HE
Rounds Rounds Rounds

Main Range 2,438 820 33.6%
Terminal Range 3,082 34 1.1%
AA Fuze 749 298 39.7%
Shock Tube Road 28 0 0%
Total 6,297 1,152 18.3%
EEA Tests | Number of Events
Arena 6
Fast Cooks 7
Slow Cooks 10
Bullet Impacts 6
Frag Impacts 18
Sympathetic Dets 8
Static Dets 22
Shape Charge Jet 2
Impact
Total 79

5.3.2.3 Future Military Operations

It is likely that current RDT&E operations will continue into the foreseeable future. The following
bullets list additional operations that are likely to occur at NSWCDL-operated ranges (Navy 2004a):

o RDT&E of the extended range guided munition (ERGM), a projectile designed to have vastly
improved accuracy

e Qualification testing of the 57-mm ammunition and gun system for the Coast Guard’s new
“Deep Water” Program, to be installed on their new class of ship

e [Future range operations, including laser operations, EM testing, projectile testing, chemical
and biological simulants, and radio frequency (RF).

Future military operations will be summarized in an EIS currently under development.

5.3.2.4 Overview of MCs

The following provides a discussion of MCs of potential concern. MCs are divided into categories
as: (1) explosives, (2) propellants, or (3) pyrotechnics (U.S. Army 1984). Explosives and propellants
generate large volumes of hot gases. The difference between explosives and propellants is the rate at
which these gases are generated. Explosives produce faster reactions with shock waves capable of
shattering objects. Propellants produce gas at relatively slower rates and generate lower pressures over
longer periods. Pyrotechnics produce a great deal of heat, but less gas than explosives and propellants.
The following sections describe additional characteristics and constituents associated with explosives,
propellants, and pyrotechnics as related to RDT&E operations at NSWCDL-operated ranges.
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Explosives

Military explosives are often discussed in terms of primary and secondary explosives. Primary
explosives are very sensitive, but are characterized by less explosive power relative to secondary or HE.
Primary explosives are easily detonated by heat, spark, impact, or friction. Munitions typically include
much larger quantities of secondary explosives as compared to the amounts of primary explosives.
Secondary explosives cannot be detonated by heat or shock. Instead, they are initiated by the detonation
of primary explosives. They are also more powerful than primary explosives. As shown in Table 5-7, the
constituents manufactured in primary and secondary explosives are distinctly different (U.S. Army 1984).
The compositions listed in the right-hand column of Table 5-7 typically include different mixtures of
aliphatic nitrate esters (e.g., pentaerythritol tetranitrate [PETN]), nitramines (e.g., HMX and RDX), and
nitroaromatics (e.g., TNT). Other elements are often used in compositions such as tritanol, which
includes a mixture of aluminum and TNT that is commonly used in Navy munitions.

TABLE 5-7. CONSTITUENTS IN PRIMARY AND SECONDARY EXPLOSIVES

Primary Explosives | Secondary Explosives
¢ Diazodinitrophenol Aliphatic Nitrate Esters Ammonium Nitrate
e Lead Azide e 1,2,4-Butanetriol Trinitrate Compositions
e Lead o Diethyleneglycol Dinitrate e Binary Mixtures: Amatols,
Mononitroresorcinate | o Nitrocellulose Composition A, Composition
e Lead Styphna_te o Nitroglycerin E),(f:lcé)lr,ngcc):fcl)tlls,nPihltchlji?g tols,
* Mercury Fulminate * Nitrostarch Picratol, Tetrytols, and
» Potassium e Pentaerythritol Tetranitrate (PETN) Tritonal
Dinitrobenzofuroxane | Triethylene Glycoldinitrate e Ternary Mixtures: Amatex
* Tetracene ¢ 1,1,1 Trimethylolethane Trinitrate 20; Ammonal; and High Blast

Explosives (HBX) including

Nitramines HBX-1, HBX-3, and H-6;

e HMX HMX, TNT, and aluminum

e RDX mixture 3 (HTA-3); Minol-2;
¢ Ethylenediamine Dinitrate and Torpex

e Ethylenedinitramine (Haleite) * Quaternary Mixtures: Depth

bomb explosives (DBX)

¢ Nitroguanidine i K
e Plastic Bonded Explosives

. Tetryl _ (PBX): PBXN-4, PBXN-5,
Nitroaromatics PBXN-6, PBXN-201,
e Ammonium Picrate PBX-0280, PBX-Type I,
e 1,3-Diamino-2,4,6-Trinitrobenzene PBXC-116, and PBXAF-108
o 2,2'4,4'6,6'-Hexanitroazobenzene . II)ndustan Explzslves: ,

. ) ynamites, and ammonium
* Hexanitrostibene nitrate fuel oil (ANFO)
e 1,3,5-Triamino-2,4,6-Trinitrobenzene explosives
e TNT

Temporary and permanent gun mounts are tested by firing projectiles into butts, armor plates,
concrete blocks, or the PRTR. The butts are constructed using discarded armor plates (for testing
projectiles) or experimental armor plates (for testing durability of armor material) secured to timbers. To
recover projectiles, sand is often placed between the plates. Figure 5-4 illustrates the construction of an
armor plate butt used for testing projectiles (Slover 1937). Thus, the materials comprising the armor plate
target butts are not likely to be a concern for RSEPA.
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FIGURE 5-4. CROSS-SECTION OF AN ARMOR PLATE BUTT

Projectiles are classified by Slover (1937) as armor-piercing (thicker-walled with 2.1 to 2.6 percent
of the total weight of the projectile being HE), common (thinner-walled with 3 to 6 percent of the total
weight of the projectile being HE), high-capacity (thinnest-walled with 10 to 25 percent of the total
weight of the projectile being HE), target (economical substitute for armor-piercing rounds used in target
practice and proving ground work), proof shot (sometimes called “slugs,” are a solid cast-iron shot with a
square forward end), and line carrying (designed to carry a line for use in rescue work). For armor
testing, residual munitions components typically are removed to the extent needed to maintain safe work
areas. In some cases, fuzes and other munitions components are left in place until the armor plate butt is
replaced, repaired, or retrofitted. Historically, residual material removed from plate butts has been
transported elsewhere on NSDF. These sites have been or are being addressed in the IRP or MRP. In
cases where the goal of the test is to understand fragmentation patterns, most residues are collected,
studied, and disposed of in accordance with the Navy’s ORC policy (Navy 2004b) requirements.

Explosive and nonexplosive projectiles also are fired into the PRTR to test ballistics and propellants
(discussed below). Advances in technology and computer simulation have resulted in a decrease in the
number of projectiles fired into the river from approximately 25,000 in the 1960s to approximately 5,000
in 2006 (NSWCDL 2007a). Projectiles fired into the river are mostly filled with inert material (concrete)
or are designed to detonate prior to impact with the water. For the few rounds that do not detonate prior
to impact (estimated at approximately 3 percent according to Dauphin and Doyle 2000), they sink into the
sediments underlying the Potomac River and remain buried, or they become a solid base like a small reef
where organisms such as oysters, invertebrates, and algae colonize (NSWC 2005a). Other projectiles
include sophisticated sensors and test equipment that could include hazardous items (e.g., batteries), but
these projectiles hold valuable information needed to complete the test, so they are recovered when
possible.

A study sponsored by the Strategic Environmental Research and Development Program (SERDP)
evaluated the corrosion of UXO and concluded that the corrosion rates resulting from perforation of
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Y-inch casings ranged from 320 to 4,200 years (Packer 2002 and 2004). Due to the reducing (as opposed
to oxidizing) conditions typically found in deeper sediments, the environmental conditions needed for
corrosion to occur are far less likely and probably mean that corrosion takes even longer if at all.

For the minimal number of munitions that do not detonate and eventually corrode, the explosive
material that could be released to the environment ranges from 0.011 pounds (0.005 kg) for 20-mm
projectiles to 30 pounds (13 kg) for 8-inch projectiles. Table 5-8 lists ranges of explosive charges for
various caliber projectiles fired from NSWCDL-operated ranges. Since 16-inch projectiles are no longer
fired, results are shown for illustrative purposes.

TABLE 5-8. MASSES OF EXPLOSIVES IN VARIOUS CALIBER PROJECTILES

VSV}?;%%] ‘ Explosive Charge*
16-inch From 0.15 pounds (0.068 kg) (spotting charge) to 154 pounds (70 kg)
8-inch From 0.38 pounds (0.17 kg) to 30 pounds (13 kg)
155 mm From 0.42 pounds (0.19 kg) to 26 pounds (12 kg)
5-inch From 0.022 pounds (0.0099 kg) to 11.2 pounds (5.1 kg)
20 mm From 0.011 pounds (0.005 kg) to 0.097 pounds (0.044 kg)

* http://www.maic.jmu.edu/ordata/. Note that ranges are provided for rounds containing
explosive charges.

Propellants

Akhavan (2004) defines propellants as, “...explosive material which undergoes rapid and
predictable combustion (without detonation) resulting in a large volume of hot gas...to propel a projectile,
i.e. a bullet or a missile...” Gun propellants are considered homogeneous (i.e., the chemical molecule
includes the oxygen source) and rocket propellants are considered heterogeneous (i.e., fuel and oxidizers
are found in separate chemicals) (Akhavan 2004).

The basic ingredients in propellants have remained the same over the past 30 years (NRC 2004).
No propellants using new materials have been fielded, but the processing, formulation, and manufacturing
using nitrocellulose, nitroguanidine, nitroglycerin, and other nitrate esters has improved (NRC 2004).

Gun propellants are classified as single-base, double-base, triple-base, and composite. Single-base
compositions are used in cannons, small arms, and grenades. Nitrocellulose is the main ingredient and
includes stabilizers, inorganic nitrates, nitrocompounds, and nonexplosive materials, such as metallic
salts, metals, carbohydrates, and dyes. Double-base compositions are used in cannons, small-arms,
mortars, rockets, and jet propulsion units. Double-base propellants include nitrocellulose and
nitroglycerin as the main ingredients and include other ingredients such as plasticizers and stabilizers.
Triple-base propellants are used in cannon units and include nitrocellulose, nitroglycerin, and
nitroguanidine as the main ingredients. Single-, double-, and triple-base propellants include plasticizers
and stabilizers. Composites are used primarily in rocket assemblies and jet propulsion units. Composites
generally consist of physical mixtures of fuels (e.g., metallic aluminum), binders (generally a synthetic
rubber that is also a fuel), and an inorganic oxidizing agent such as ammonium perchlorate (U.S. Army
1984). Table 5-9 lists examples of additives used in gun propellants (Akhavan 2004).

Rocket propellants are very similar to gun propellants, but gun propellants burn more rapidly due to
the desired higher pressures in the gun barrels. Rocket propellants are designed to burn at approximately
7 megaPascals (MPa) as opposed to approximately 400 MPa for gun propellants. Rocket propellants also
must burn for a longer period of time to carry the rocket with the sustained impulse (Akhavan 2004).
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TABLE 5-9. ADDITIVES USED IN GUN PROPELLANTS

Function ‘ Additive Action

Stabilizer Carbamite (diphenyl diethyl urea), methyl centralite (diphenyl Increase shelf life of propellant
dimethyl urea), chalk, and diphenylamine

Plasticizer Dibutyl phthalate, carbamite, and methyl centralite Gelation of nitrocellulose

Coolant Dibutyl phthalate, carbamite, methyl centralite, and Reduce flame temperature
dinitrotoluene

Surface Dibutyl phthalate, carbamite, methyl centralite, and Reduce burning rate of grain

moderant dinitrotoluene surface

Surface Graphite Improved flow characteristics

lubricant

Flash Potassium sulfate, potassium nitrate, potassium aluminum Reduce muzzle flash

inhibitor fluoride, and sodium cryolite

Decoppering | Lead or tin foil, compounds containing lead or tin Remove copper deposits left by

agent driving band

Anti-wear Titanium dioxide and talc Reduce erosion of gun barrel

Rocket propellants include double-base and composite types. Like gun propellant, it is
manufactured with nitrocellulose and nitroglycerin, but the grain sizes are larger and fewer in number.
Composite propellants are two-phase physical mixtures including a crystalline oxidizer (ammonium
perchlorate) in a polymeric fuel/binder mixture (Akhavan 2004).

The large guns used at the Mainside ranges employ propellant charges packed in Rayon bags. The
total number of bags is modified according to the weight and desired velocity of the projectile that is
manufactured and issued separately from the propellant. Table 5-10 includes the typical charges
(amount) of propellants needed for different caliber guns/ammunition.

TABLE 5-10. GUN PROPELLANTS CHARGES

Weapon System | Propellant Charge

16-inch/50-caliber Marks 2 and 3 Ships: 700 pounds (318 kg)b
Coastal Defense Batteries: 672 pounds (305 kg) and 648 pounds (294 kg)b

8-inch 83 pounds (37.65 kg)°
155-mm (6.1 inches) Howitzer 6.17 pounds (2.8 kg), single-based propellant (green bag M3A1)?
5-inch 24.5 pounds (11.1 kg)b

20 mm/70-caliber Marks 2, 3, and 4 | 0.061 pounds (0.0277 kg)b

@ Walsh et al. 2005
b http://www.usstexasbb35.com/
¢ http://www.navweaps.com/Weapons/WNUS_8-55_mk71.htm

Walsh et al. (2005) evaluated residues at 155-mm Howitzer firing points and impact areas at the
Donnelly Training Area, Alaska, in January 2005. They collected samples from ice and snow, which
allowed them to sample the residues on an explosives-free surface and to visually demarcate the extents
of the residual plumes. They collected multi-increment samples from a 40- by 4-meter area parallel to the
line of fire, a 30- by 4-meter area perpendicular to the gun’s muzzle, and a 30- by 30-meter area in front
of the gun muzzle. Tables 5-11 and 5-12 summarize the results from Walsh et al. (2005).
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TABLE 5-11. FIRING POINT RESIDUES FROM 155-mm HOWITZERS

Rounds

Ml Fired

‘ Sample Location

2,4-DNT In Snhow
Melt (pg)

Soot (1g)

2,4-DNT in Estimated Total Mass
Deposited (ug)

1 30 Parallel to gun 8.7 5.1 2,400
2 30 Parallel to gun 8.1 8.8 3,000
3 30 Parallel to gun 29 12 7,800
1 30 Perpendicular to gun 72 35 13,000
2 30 Perpendicular to gun 13 35 5,700
3 30 Perpendicular to gun 20 9 3,500
1 60 30- by 30-meter area 100 28 110,000
2 60 30- by 30-meter area 14 6.4 19,000
3 60 30- by 30-meter area 62 34 86,000

0.3-m? aluminum trays were placed at 5-m intervals out to 40 m along the line of fire and five trays were placed

at 3m intervals out to 15 m perpendicular to the line of fire on either side of the muzzle

TABLE 5-12. WEIGHT OF MATERIAL DEPOSITED ON ALUMINUM TRAYS

Distance In Front ‘ Mass ‘ Distance to Right ‘ Distance to Left WESS
of Gun (m) (mg) of Gun (m) of Gun (m) (mQ)

5m 835 3m 609 3 m to left of gun 77

10m 1,311 6m 493 6 m 66

15m 223 9m 467 9m 18

20m @ 12m 367 12m 10

25m a 15m 199 15m 4

30 m 1.1 b b b b

35m a b b b b

40 m a b b b b

a

Not detected

® Not measured

The sample results listed in Tables 5-11 and 5-12 were collected after firing 30 or 60 rounds of 155-mm
projectiles.

In addition to the constituents in propellants described above, there are other potential sources of
MCs to consider in evaluating the firing of projectiles. A small amount of lead foil is included in
propelling charges to clear the bore of the metal fouling that scrapes off projectile rotating bands onto the
rifling as the projectile passes through the barrel. In addition, the constituents that comprise the gun
barrels, projectiles, and rotating bands should be considered. Steel alloys used to manufacture projectiles
and gun barrels include different proportions of iron, carbon, manganese, phosphorus, sulfur, silicon,
copper, lead, boron, chromium, nickel, molybdenum, aluminum, zirconium, niobium, titanium, and
vanadium (Metallurgical Consultants 2007). In addition, pure copper, copper alloys (e.g., copper/zinc
alloys in minor- and medium-caliber projectiles, copper/nickel alloys in major-caliber projectiles), or
plastic are used as the material for rotating bands. The bourrelet is a part of a projectile that stabilizes it
while traveling through the gun bore and the rotating band seals the propellant gases, imparts rotation, and
acts as a rear stabilizer for projectiles. Thus, friction between the gun barrels, bourrelets, and rotating
bands could produce metal particles that would exit the muzzle of the gun when fired.

Considering that large- and small-caliber munitions have been fired for almost 90 years, the
possibility exists that propellant residues and metallic residues from barrels and projectiles could remain
in soil near the firing points at NSWCDL-operated ranges. The permanent gun mounts range from 194 to
1,562 feet with an average of 960 feet from the Potomac River. Based on the topography and proximity
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to the Potomac River, it is reasonable to assume that most of the propellant and metal residues reached the
PRTR immediately after firing or infiltrated into soil and possibly then into groundwater followed by later
migration into the PRTR. Regardless of the magnitude and timeframes involved, these constituents either
remain on or under one of the Mainside Ranges or have migrated into the PRTR where detection is
unlikely. Burning of propellants at the EEA OB unit has been characterized through sampling and
continues to be monitored to meet the requirements of the RCRA OB/OD permit.

Pyrotechnics

Military pyrotechnics are used to produce heat, colored smoke, and bright-colored lights (Akhavan
2004). The primary ingredients include oxidizers and fuel and include additional ingredients such as
binding agents, retardants, and waterproofing agents. Two oxidizing agents, based on oxygen and
fluorine, are currently used in pyrotechnic compositions. Oxygen-based oxidizers are typically
manufactured in forms of nitrates of barium, strontium, sodium, and potassium; perchlorates of
ammonium and potassium; or peroxides of barium, strontium, and lead. Fluorine as an oxidizer is usually
manufactured in the forms of polytetrafluoroethylene or chlorotrifluoroethylene (U.S. Army 1984).

Pyrotechnics are used within munitions in primers and delays. Pyrotechnics also are used in smoke
and light-emitting rounds. Examples of various ingredients of pyrotechnics are listed in Table 5-13
(Akhavan 2004).

TABLE 5-13. PRIMARY INGREDIENTS IN PRIMERS, DELAYS, SMOKE, AND LIGHT EMITTERS

Primers | Delays
Percussion Primers e Black powder
e Potassium chlorate e Tetranitrocarbazole and potassium
e Lead peroxide nitrate
¢ Antimony sulfide e Boron, silicon, and potassium
. TNT dichromate

e Tungsten, barium chromate, and
potassium perchlorate

e |ead chromate, barium chromate, and
manganese

e Chromium, barium chromate, and
potassium perchlorate

Stab Primers

e Potassium perchlorate
e Lead thiocyanate

e Antimony sulfide

Smoke | Light Emitters
e White: Zinc dust, hexachloroethane, and aluminum e White: Magnesium, barium nitrate,
e White: Phosphorus pentoxide and phosphoric acid and potassium nitrate
e Black: Sulfur potassium nitrate, and pitch e Green: Potassium perchlorate, barium

nitrate, and binder

e Red: Potassium perchlorate, strontium
oxalate, and binder

e Yellow: Potassium perchlorate,

e Black: Potassium chlorate, naphthalene, and charcoal
e Grey: Zinc dust, hexachloroethane, and naphthalene
e Grey: Silicon tetrachloride and ammonia vapor

e Yellow; Auramine, potassium chlorate, baking soda, and sulfur sodium oxalate, and binder

e Yellow: Auramine, lactose, potassium chlorate, and chrysoidine e Blue: Potassium perchlorate, copper
¢ Red: Rhodamine red, potassium chlorate, and antimony sulfide carbonate, and polyvinyl chloride

¢ Red: Rhodamine red, potassium chlorate, baking soda, and sulfur e Red Tracer: Magnesium, strontium

e Green: Auramine, indigo, potassium chlorate, and lactose nitrate, and binder

e Green: Malachite green, potassium chlorate, and antimony sulfide
e Blue: Indigo, potassium chlorate, and lactose
e Blue: Methylene blue, potassium chlorate, and antimony sulfide
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5.3.3 Environmental Component

The following sections present an evaluation of the environmental components of the ORSM for
the Mainside Ranges and EEA Ranges. To ensure the long-term sustainability of NSWCDL-operated
ranges for RDT&E, the Navy must define existing environmental conditions at the ranges and plan for
their continued best management. Information was collected for the Mainside Ranges and EEA Ranges
regarding predominant soil types; topography; vegetation; surface water and groundwater aquifer
characteristics; potential or known sensitive receptors and ecosystems; cultural resources; and historical
military operations that are known to or potentially have affected the environment.

5.3.3.1 Predominant Soil Types

There are 14 soil types found on NSFD, as shown in Figure 5-5. The Tetotum-Bladen-Bertie soil
association is found at NSFD and the surrounding area. This association consists of deep, moderately
well-drained or poorly drained soils having clay loam, sandy clay loam, or clay subsoil, and occurring in
broad, low-lying areas (NSFD/NAVFAC 2007b).

Three different hydric soil series according to the State of Virginia Hydric Soil Series List are
found at NSFD and include Bladen loam, Fallingston very fine sandy loam, and Pooler loam. These soils
typically support hydrophytic vegetation and occur in wetland areas. Large sections of the Mainside and
EEA Ranges contain Bladen loam. This soil is characterized by a clayey texture and is common where a
seasonally high water table remains near the surface for long periods. Fallingston very fine sandy loam is
also located throughout the Mainside and EEA Ranges and is common where the high water table is at the
surface or within a depth of 1.5 feet during wet periods. Pooler loam only occurs within the western
portion of the EEA Range and is characterized by textures from heavy clay loam to very fine sandy loam.
The seasonal high water table associated with Pooler loam is usually at a depth of 1 to 1.5 feet in winter
and spring (NSFD/NAVFAC 2007b).

5.3.3.2 Predominant Topography

NSFD is located in the Coastal Plain physiographic province, which consists of relatively
unconsolidated and undeformed sediments ranging in thickness from a few hundred feet along the inner
margin to greater than 2,500 feet in areas along the Atlantic Ocean. The Coastal Plain province in
Virginia is characterized by low relief, with elevations ranging from sea level to 400 feet above mean sea
level (msl). Most of the slopes at NSFD are gradual and the elevation ranges from 0 to approximately 24
feet above msl. Some steeper slopes are located along sections of installation watercourses and
shorelines. The Nanjemoy Formation of the Coastal Plain province underlies NSFD and is composed of
alternating quartz and glauconite sands, clays, and calcitic units of shell and cavernous shell limestone
(NSFD/NAVFAC 2007b). Figures 5-6 and 5-7 show the surface elevation contours and stormwater
runoff directions for Mainside and EEA areas, respectively.

5.3.3.3 Predominant Vegetation

There are more than 300 plant species representing 86 families at NSFD (NSFD/NAVFAC 2007b).
The following paragraphs discuss the predominant vegetation found at the Mainside Ranges and EEA Ranges.

A comprehensive ecological community survey has not been conducted at NSFD, but various natural
resources mapping and surveying efforts provide an overall understanding of the existing communities.
Overall, the terrestrial system (uplands) accounts for 84 percent of NSFD while the remaining estuarine and
palustrine systems (wetlands) account for the remaining 16 percent. Approximately 51 percent of the
installation is forested with 28 percent oak-hickory, 15 percent loblolly pine, and 8 percent loblolly pine-
hardwood. Open uplands comprise 33 percent of the installation and include grasslands (6 percent) and
developed/maintained areas (27 percent). The wetlands portion of the NSFD is divided into 10 percent tidal
or estuarine and 6 percent nontidal, freshwater wetlands (i.e., palustrine) (NSFD/NAVFAC 2007Db).
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FIGURE 5-5. NAVAL SUPPORT FACILITY DAHLGREN SOILS
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FIGURE 5-6. NAVAL SUPPORT FACILITY DAHLGREN MAINSIDE DRAINAGE FEATURES
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The two major ecological communities on the Mainside are grassland and developed/maintained
areas and pine and hardwood forest. Hardwood forest, pine forest, wetlands, and surface water are also
present, but to a lesser degree. Pine and hardwood forest is the major ecological community on the EEA
Range with developed/maintained areas, hardwood forest, wetlands, pine forest, and surface water also
present, but to a lesser degree.

5.3.3.4 Surface Water and Groundwater

The following five principal surface water bodies are associated with NSFD: Potomac River, Upper
Machodoc Creek, Gambo Creek, Hideaway Pond, and Cooling Pond. NSFD has approximately 4 miles
of Potomac River shoreline. The width of the river adjacent to the installation is approximately 9,000
feet. The Potomac River watershed encompasses approximately 14,670 square miles. The river adjacent
to NSFD is tidal and classified as an estuary zone. The salinity regime is mesohaline (5 to 12 parts per
thousand [ppt]) and varies depending on rainfall. The State of Maryland has jurisdiction over the
Potomac River and has designated the river as Class Il (waters suitable for shellfish harvesting) under the
Maryland Water Pollution Control Regulations. Water quality near NSFD meets the Federal CWA’s
standards for water-contact recreation, aquatic life, and shellfish harvest (NSFD/NAVFAC 2007b).

NSFD has approximately 6 miles of Upper Machodoc Creek shoreline. Upper Machodoc Creek is
approximately 3,000 feet wide at the mouth and 6 feet deep with a watershed encompassing 47.2 square
miles. The creek and its tidal tributaries are designated Class lla (estuarine waters capable of propagating
shellfish), while the remaining tidal tributaries to the Potomac River within the installation are designated
Class llb water (estuarine water with Potomac embayment standards) by Virginia Water Quality
Standards (Virginia Regulation [VR] 680-21-00; NSFD/NAVFAC 2007b).

As illustrated in Figure 5-6, Gambo Creek divides the Mainside Ranges into two tracts. This creek
is tidally influenced as far as the northern boundary of the installation. Hideaway Pond and Cooling Pond
are two man-made freshwater impoundments (NSFD/NAVFAC 2007b).

No drainage from NSFD enters surrounding lands, but is all directed to either the Potomac River or
Upper Machodoc Creek. All drainage from NSFD is part of the Chesapeake Bay estuarine system
(NSFD/NAVFAC 2007b).

The hydrogeology and inorganic water quality in the aquifers underlying Mainside at NSFD was
investigated by the U.S. Geological Survey (USGS) (USGS 1994 and 1996) to provide the Navy with
site-specific data needed for preparation of a spill contingency plan. The investigation was initiated in
1992 and consisted of:

¢ Installation of 35 observation wells, including 3 clustered locations

e Lithologic and geophysical (natural gamma, spontaneous potential, single point resistance,
normal resistivity) logging

e Slug testing at 27 locations
e Laboratory testing for vertical hydraulic conductivity
e Synoptic water level measurements
e Hourly water level monitoring at 11 locations
¢ Tide monitoring on Upper Machodoc Creek
e Groundwater sampling at 35 wells, and
o Surface water sampling at three locations along Gambo Creek.
The USGS investigations identified five hydrogeologic units consisting sequentially of the

Columbia aquifer, an upper confining unit, an upper confined aquifer, the Nanjemoy-Marlboro confining
unit, and the Aquia aquifer occurring within the upper 220 feet of sediment underlying the installation.
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The uppermost Columbia aquifer is unconfined with groundwater recharge at topographic highs on the
northern Mainside and groundwater discharge occurring along low-lying areas associated with the Gambo
Creek drainage. The aquifer consists of variably distributed clay, silt, sand, and gravel with a median
hydraulic conductivity of 1.76 x 10™ centimeters per second (cm/sec). The groundwater flow direction
across Mainside is largely redirected toward the Gambo Creek drainage in the center of the installation
and through the Missile Test Range and Terminal Range ultimately discharging to the Potomac River or
Upper Machodoc Creek. Under natural flow conditions, most groundwater in the Columbia aquifer
discharges to adjacent surface water bodies (USGS 1996).

Groundwater in the Columbia aquifer is acidic with a median pH of 5.3 standard units and a highly
variable inorganic chemical composition. The observed variability reflects both natural and
anthropogenic sources of chemical constituents (USGS 1996). As such, the aquifer does not comprise a
viable potable water source. The Columbia aquifer is segregated from the underlying Upper Confined
and Aquia aquifers by the Upper Confining Unit, which occurs continuously beneath Mainside.

5.3.3.5 Sensitive Receptors and Ecosystems

The following sections discuss the sensitive receptors and ecosystems found within the Mainside
Ranges and EEA Ranges. These sections also address human impacts to sensitive ecosystems at these ranges.

Mainside and EEA Ranges Known Threatened and Endangered Species

A Natural Heritage Inventory was conducted at Dahlgren during 1991 and 1992 by the Virginia
Department of Conservation and Recreation, Division of Natural Heritage (VDCR-DNH). The goal of the
inventory was to identify rare plants and animals, special interest areas (Figure 5-8), and other significant
natural features. NSFD also conducted a Rare, Threatened, and Endangered Plant Species Survey in
December 2004. The purpose of this survey was to identify any state listed and federally listed rare, threatened,
and endangered plant species that may occur on NSFD. Due to the recent delisting of the bald eagle
(Haliaeetus leucocephalus), there are no threatened or endangered species identified at NSFD. USFWS, in
cooperation with the states, must monitor the status of species that have recovered and been delisted for at least
5 years. Thus, Dahlgren may be asked to cooperate in the post-delisting monitoring plan as discussed in the
FR (Vol. 72, no. 130: 37373. July 7, 2007). Bald eagles have successfully nested at various locations on the
installation since at least 1991. Active nest sites have been observed on the Mainside and EEA Ranges
(NSFD/NAVFAC 2007a). Annual bald eagle nesting surveys are conducted by the College of William and
Mary in cooperation with the VDGIF. These activities should allow Dahlgren to provide data to USFWS if
asked to cooperate in the post-delisting monitoring plan. Bald eagle protection zones are established during
the nesting season in accordance with the Bald Eagle Protection Guidelines for Virginia (NSFD/NAVFAC
2007a). The specific impacts to NSWCDL outdoor testing from the recent delisting of the bald eagle are
delineated in the “Assessment of Vulnerabilities of Bald Eagles to Outdoor Testing at NSFD” (NSFD 2007).
This could become an issue for NSWCDL RDT&E mission if nesting sites increase on NSFD.

There are five Special Interest Areas (SIAs) at NSFD, which represent areas with unigque ecological
characteristics and/or high-quality habitat for rare species. Three of these SIAs were established based on
the inventory conducted in 1991 and 1992. The original boundaries were updated and new SIAs were
established in 2001 based on new information and changing conditions (e.g., new bald eagle nesting
sites). Two SlAs totaling 810 acres occur on the Mainside Ranges and three SIAs totaling 223 acres
occur on the EEA Range. The SIAs (Forested Wetland Swale, Gambo Creek, Tetotum Flats North,
Tetotum Flats South, and Tetotum Flats East) are discussed below:

e The Forested Wetland Swale is 167 acres in the northwestern portion of Mainside that provides
rare invertebrate habitat. The swales drain toward the north end of the airfield and the northern
border of swales are adjacent to County Route 614. Rare invertebrates are no longer
documented in this SIA.
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FIGURE 5-8. NAVAL SUPPORT FACILITY DAHLGREN CULTURAL RESOURCE LOCATIONS
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Gambo Creek is 643 acres of extensive brackish-intertidal marsh on Mainside providing bald eagle
nesting habitat; foraging habitat for eagles, ospreys, and other birds; nursery habitat for fish; and habitat
for uncommon invertebrates. This SIA is well-buffered by mixed hardwood and pine forests. Bald eagles
nested in this SIA during the 2000-01 nesting season.

e Tetotum Flats North is 124 acres of undeveloped forested area adjacent to Upper Machodoc
Creek and Wood Island in the northwestern portion of the EEA Range that provides bald
eagle nesting habitat. Bald eagles have successfully nested in this area since at least 1991.

e Tetotum Flats South is 44 acres of undeveloped forested area located adjacent to Upper
Machodoc Creek in the southwestern corner of the EEA Range that provides bald eagle
nesting habitat. An active bald eagle nest was located in this area for the first time during the
2000-01 nesting season.

e Tetotum Flats East is 55 acres of undeveloped forested area in the interior of the EEA Range
that provides bald eagle nesting habitat. At the time of the INRMP, an active bald eagle nest
had been located at this SIA for at least 4 years (NSFD/NAVFAC 2007a).

Human Impacts on Sensitive Ecosystems on Mainside and EEA Ranges

The five SIAs discussed in the previous section could be considered sensitive ecosystems. Human
impacts to these SIAs range from potentially minimal to potentially extensive. The three SIAs on the
EEA Range have received fewer human impacts than those on Mainside because there is less
development on EEA compared to Mainside, there are fewer IR sites on EEA compared to Mainside, and
the EEA SIAs are much smaller than the Mainside SIAs. The OB/OD units, which have been mentioned
previously as an area with potential for residual MCs, are not close to the three SIAs. Currently, although
the potential presence of UXO precludes active natural resource management activities from 47 percent of
EEAs 1,182 forested acres, this potential for UXO also precludes human impact through development of
this acreage (NSFD/NAVFAC 2007b).

Human impacts to the Mainside SIAs would appear most likely at Gambo Creek rather than the
Forested Swale. Gambo Creek is centrally located on Mainside and divides Mainside into two portions.
Numerous IR sites are near or within this SIA; some of the range boundaries also overlap with this SIA
boundary. Three of the IR sites with potential for residual MCs discussed previously occur in or near
Gambo Creek. In addition, this is the largest SIA, easily encompassing more acreage than the other four
SIAs combined. Lastly, surface water flow would influence contaminant dispersion to a much greater
degree in this SIA than any of the other four SIAs.

5.3.3.6 Cultural Resources

Extensive archaeological survey work has been conducted on Mainside. Due to the presence of
restricted areas and safety constraints, subsurface archaeological investigations are prohibited throughout
most of the EEA Range (NSFD/NAVFAC 2007b). A total of 18 archaeological sites shown in Figure 5-9
have been documented and determined to be eligible for listing on the National Register. These sites are
currently preserved in situ, and no attempts have been made to formally list them on the National Register.

Four historic architectural districts also exist on Mainside (NSFD/NAVFAC 2007b) and are shown
in Figure 5-8. Early Dutch colonial architecture mixed with more modern architecture occurs in these
districts. The four districts include the airfield (including the airstrip and associated aircraft facilities), the
main battery (including the primary major caliber gun emplacements), the residential area (including the
majority of historical installation residences), and the wharf area (including the historical docking area
along Upper Machodoc Creek linking the waterway with the Main Battery via rail and road).
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FIGURE 5-9. NAVAL SUPPORT FACILITY DAHLGREN SPECIAL INTEREST AREAS
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5.3.3.7 Groundwater and Surface Water Quality

Groundwater from shallow Columbia aquifer underlying Mainside (median depth of 2 to 20 feet
BLYS) is likely modestly impacted by range and off-range activities. The aquifer is not used as a potable
water source on-site and is segregated by multiple clay confining units from the drinking water aquifer.
However, shallow groundwater from the Columbia discharges to marsh areas and surface water streams,
including the Potomac River. As shown in Figure 5-10, groundwater characterization wells positioned on
the perimeter of the Mainside and EEA Ranges could be used to detect releases to groundwater at the
NSFD boundaries if needed. Explosives releases to groundwater have been reported from Site 2 (Fenced
Ordnance Burial Area) located at the western boundary of the Missile Test Range. The burial area was
used to dispose of excess munitions. Concentrations of 1,3-DNB (0.19 ug/L); 2-nitrotoluene (NT) (1.1
pg/L); 4-NT (3.5 pg/L); HMX (1.9 pg/L); and RDX (0.2 pg/L) were reported in October 2005. Site 2 has
undergone a removal action and is currently in LTM. Site 2 is located immediately north of Gambo
Creek. Historical releases from range-adjacent sites, including IR Site 16 (1.2 Mgal #2 Fuel Oil tank) and
IR Site 12 (Chemical Burn Area), indicate the potential presence of fuel (Site 16), volatile organic
compounds (VOCs), and MEC (Site 12) in groundwater. Site 12 is currently undergoing air sparging/soil
vapor extraction remediation. Site 16 was remediated by removing the tank and contaminated soil and
installing groundwater monitoring wells and a pump and treat system to remove residual contaminants per
VDEQ. VOCs detected in Site 12 groundwater consist of 1,1,2,2-tetrachloroethane (TCA) (2 pg/L), 1,1-
dichloroethane (DCA) (1 to 11,000 ug/L), 1,1-dichloroethene (DCE) (1 to 6,200 ug/L), 1,1,1-TCA (1 to
100,000 pg/L), and toluene (1 to 1,700 pg/L). MEC in groundwater consisted of RDX (1.2 to 4.7 pg/L).
Sites 12 and 16 are located in the Gambo Creek drainage area. Environmental releases from the sites
would be transported via Gambo Creek (NSWC 1997a and 1997b; NAVFAC 2005).

Because of the nature of the materials utilized in weapons testing and the residual waste products
(e.g., munitions debris), NSFD and NSWCDL have voluntarily tested for perchlorate in surface water,
groundwater, soil, drinking water, and sediment to assess possible releases to the environment associated
with site activities. Sampling for perchlorate was initiated in 2001 and is ongoing. GPS for perchlorate in
groundwater from the shallow aquifer at the OB/OD units has been negotiated with VDEQ and the current
DOD level of concern for managing perchlorate is 24 pug/L (DOD 2006). Perchlorate has not been detected
in the drinking water at Dahlgren. NSWCDL holds a RCRA Part B Permit for the Thermal Treatment of
Hazardous waste by OB/OD that was issued by VDEQ. As shown in Table 5-14 (NSWC 2006), elevated
perchlorate concentrations have been detected predominantly in the groundwater near the OB/OD units.
Therefore, EEA presently poses the greatest source for perchlorate release to the environment.

TABLE 5-14. RANGE AND FREQUENCY OF PERCHLORATE DETECTIONS IN ENVIRONMENTAL MEDIA

Concentrations (ug/L) Number | Number
Media o . 2 of of
Minimum | Maximum | Average Samples | Detects
Groundwater (OB/OD) ND 2,700 237.9 118 92*
Groundwater (EEA) ND 1.0 0.29 7 2
Groundwater (other) ND 20 2.01 104 32
Surface Water ND 230 11.5 28 11
Sediment ND 120 b 25 1
Soil ND 1,200 b 111 9
Drinking Water ND ND ND 4 0

% Non-detects taken at half the detection level in calculated average.

b Average not calculated because of predominance of nondetections and wide range in
detection levels.

* 27 of 92 detects exceeded the GPS
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FIGURE 5-10. NAVAL SUPPORT FACILITY DAHLGREN LOCATIONS OF GROUNDWATER
MONITORING WELLS AND PIEZOMETERS
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Land Use Component

The following sections describe land use on and around the land-based components of the Mainside
and EEA Ranges. Prior to naval activities, the property consisted of open farmland with few forested
areas and no utilities or infrastructure were present (NSFD/NAVFAC 2007b). Housing, RDT&E
operations, support facilities, administration, community use and personnel support, and undeveloped
open space are the existing land uses at NSFD. Most of the developed land uses exist on Mainside.
Current and future land use are subject to a number of constraints including Explosive Safety Quantity
Distance (ESQD) arcs, safety zones, airfield approaches, rare species habitat, and protected wetlands.
There are additional constraints discussed elsewhere in this RCA resulting from past land uses, including
munitions contamination and hazardous waste sites. Future land use planning is also subject to the
conservation of natural and cultural resources (NSFD/NAVFAC 2007b).

Land surrounding NSFD is commercial and residential to the west of the Mainside Ranges and
south of the EEA Range. The Potomac River forms the eastern boundary of Mainside and EEA. Upper
Machodoc Creek forms the southern boundary of Mainside and the northern boundary of EEA.

5.3.3.8 Mainside Ranges

The naval base at Dahlgren has been operated by the U.S. Navy since 1918. As discussed previously,
NSFD is divided into two areas separated geographically by the Upper Machodoc Creek. Mainside is the
northern area that encompasses 2,678 acres and is used for operational and support activities, and military
housing (NSFD/NAVFAC 2007b).

Military Use

Mainside Ranges include a gunnery complex that faces downriver, with 42 gun emplacements
capable of firing all types of naval guns up to and including 16-inch guns, which are no longer fired
(Navy 2004a). The following bullets summarize descriptions from the Range Management Plan
(NSWCDL 2007b) regarding the major activities conducted at the five land-based ranges on Mainside:

e AA Fuze Range—This range provides a naval environment for guns and ammunition
components testing.

e Machine Gun Range—This range is used for testing and small arms as well as
penetration testing of light armor materials.

e Main Range—This range is used for systems integration and testing with networked
connectivity to most shipboard combat system elements.

e Missile Test Range—This range is used to conduct overland test and evaluation of
vehicles and special weapon components against targets.

e Terminal Range—This range supports RDT&E and production testing of weapon
systems, components and other ordnance material, specifically experimental items.

There are over 500 administrative, operations, and miscellaneous purpose structures on NSFD.
Most of the buildings occur on Mainside (NSFD/NAVFAC 2007b). The southern portion of Mainside
also includes an airfield exceeding 6 acres of pavement.

Public Use

NSFD is open to installation personnel and guests only (NSFD/NAVFAC 2007b). There are a
variety of outdoor consumptive and nonconsumptive recreational activities available on Mainside.
Consumptive recreation is limited to hunting, fishing, and trapping. The primary game species for
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hunting includes white-tailed deer, wild turkey, quail, rabbit, dove, and squirrel. Testing schedules and
bald eagle nesting activities may cause changes to the areas open to hunting. Mainside has nine game
compartments for hunting. Fishing is permitted on Mainside in Hideaway Pond, Cooling Pond, Gambo
Creek, Upper Machodoc Creek, and the Potomac River (NSASP 2007).

The nonconsumptive outdoor recreation activities include walking, jogging, bicycling, camping,
hiking, birding, wildlife viewing, picnicking, canoeing, boating, and archery. Access to various outdoor
recreational activities is limited based on time of day, day of the week, and time of the year
(NSFD/NAVFAC 2007Db).

Timber is actively managed on Mainside for long-term sustainability with an aim on multiple use
and habitat management (NSFD/NAVFAC 2007b).

5.3.3.9 EEA Range

The second area with ranges on NSFD is the EEA Range, otherwise known as Pumpkin Neck or
EEA. EEA is south of Upper Machodoc Creek, contains 1,641 acres, and is located on Tetotum Flats.

Military Use

The EEA Range contains the Churchill (125 acres) and Harris (50 acres) Ranges and some
scattered testing facilities. Although not specifically designated as ranges, the OB/OD units located in
EEA also are included in this RCA. Open testing and slow cook-off are some of the various explosive
testing and experimental procedures conducted at these ranges (NSFD/NAVFAC 2007b).

Public Use

NSFD is open to installation personnel and guests only (NSFD/NAVFAC 2007b). Although there are
a variety of consumptive and nonconsumptive recreational activities available on Mainside, few of these
opportunities occur at EEA. There are four game compartments for hunting at EEA, but the open hunting
areas can be subject to change based on testing and bald eagle nesting activities. No fishing is permitted on
EEA. Recreational and commercial boating does occur within the waters off the coast of the range.

In a similar manner to the consumptive recreational activities, the nonconsumptive activities are
more limited at EEA than Mainside.

Timber is actively managed on EEA for long-term sustainability with an aim on multiple use and
habitat management (NSFD/NAVFAC 2007b).

5.3.4 Summary

Prior sections presented the three components of the NSWCDL range ORSMs: operational,
environmental, and land use. This section integrates these three components into the ORSMs for the
Mainside and EEA Ranges.

5.3.4.1 ORSM for Mainside Ranges

Mainside is the northern area of NSFD that encompasses 2,678 acres and is used for operational
and support activities, and military housing (NSFD/NAVFAC 2007b). The five land-based ranges on
Mainside include the AA Fuze Range, Machine Gun Range, Main Range, Missile Test Range, and
Terminal Range. Figure 5-11 illustrates the ORSM for Mainside. The following summarizes and depicts
the source areas (operational component), potential transport pathways (environmental component), and
receptors (land use component):
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Machine Gun Range: 40-mm and smaller projectiles (with a spot for a 3-inch gun) used to test armor; all projectiles are
collected in sand-filled backstops or fired into the Potomac River Test Range
Anti-Aircraft Fuze Range: Test firings of explosive-loaded and fuzed projectiles up to 8 inches; include gun barrel testing

during malfunction investigations

Main Range: 20-mm to 16-inch projectiles fired from 42 gun emplacements into Potomac River Test Range; 16-inch guns no

longer used

Terminal Range: 3-to 16-inch projectiles and smooth bore items up to 24 inches fired at armor plates, berms, and concrete
blocks; some fired into Potomac River Test Range
Missile Test Range: Up to 6-inch projectiles fired at armor plates, berms, and concrete blocks and into Potomac River Test

Range; missiles no longer fired here
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Operational—Miilitary testing operations began at Dahlgren in 1918. Historical areas where
munitions and munitions components were used and disposed of have been characterized and
addressed under the success of the IRP. However, the munitions concerns at IR Site 1 (Old
Bombing Range) and IR Site 5 (Projectile Disposal Area) have not been addressed and are
awaiting evaluation. Remedial action was completed at IR Site 37 (Lead Contamination Area)
(NSWC 2007). IR Site 2 (Fenced Ordnance Burial Area) is undergoing LTM, but metals,
explosives, and hydrocarbons have been detected in groundwater, although below screening
criteria. Finally, stabilization is planned for an area on the Missile Test Range known as the
Old Plate Battery Test Area. Current and future operations are consistent with other range use.
Munitions debris near target butts and concrete blocks is maintained to the extent needed for
safe working conditions and residual munitions components are addressed during maintenance,
retrofitting, or replacing targets. Although thousands of munitions have been fired into PRTR
from Mainside land-based ranges (6,297 rounds in 2006), only a fraction were HE rounds
(approximately 18 percent in 2006). Firing points could potentially release propellant residues
off the land-based operational ranges, but the residues would likely migrate into the PRTR
where they would be virtually undetectable.

Environmental—Mainside is characterized by low relief, with elevations ranging from sea
level to 24 feet above msl. Some steeper slopes are located along sections of installation
watercourses and shorelines. There are five principal surface water bodies associated with
NSFD: Potomac River, Upper Machodoc Creek, Gambo Creek, Hideaway Pond, and Cooling
Pond. Gambo Creek bisects Mainside and separates the operational ranges from the housing
areas and other undeveloped areas of NSFD. Many of the historic sites with munitions
contamination addressed under the IRP are located in close proximity to Gambo Creek. There
are two SIAs on Mainside, which represent areas with unique ecological characteristics and/or
high-quality habitat for rare species. Groundwater monitoring has detected explosives and
perchlorate in wells, but these wells were not screened in an aquifer used for drinking water.

Land Use—NSFD is open to installation personnel and guests only (NSFD/NAVFAC 2007b).
Uses include RDT&E operations on the ranges; residential use in the southwestern region; and
recreational use, including hunting, fishing, walking, jogging, bicycling, camping, hiking,
birding, wildlife viewing, picnicking, canoeing, boating, and archery.

5.3.4.2 ORSM for EEA Range

EEA is the southern area of NSFD located south of Upper Machodoc Creek that encompasses 1,641
acres and is used for operational and support activities (NSFD/NAVFAC 2007b). It includes the
Churchill and Harris Ranges as well as a permitted OB/OD unit. Figure 5-12 illustrates the ORSM for
EEA. The following sections summarize and depict the source areas (operational component), potential
transport pathways (environmental component), and receptors (land use component).

Operational—The OB/OD units located on the EEA include current operations. However,
because constituents have been detected and the levels of those detections, the site is
conducting monitoring to comply with the RCRA permit requirements.

Environmental—Like Mainside, EEA is characterized by low relief and steeper slopes located
along sections of installation watercourses and shorelines. There are three SIAs at EEA
representing areas with unique ecological characteristics and/or high-quality habitat for rare
species. Groundwater monitoring has detected explosives and perchlorate in wells, but these
wells are in a shallow aquifer not used or suited for drinking water.
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* EEA Range: Specially equipped facility for fast and slow cookoff tests, shock tests, drop and vibration tests, rocket penetration

tests and blast and fragmentation tests
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e Land Use—NSFD is open to installation personnel and guests only (NSFD/NAVFAC 2007b).
Although there are a variety of recreational activities available on Mainside, few of these
opportunities occur at EEA. There are four game compartments for hunting at EEA, but the
open hunting areas can be subject to change based on testing and bald eagle nesting activities.
No fishing is permitted on EEA due to potential UXO issues and range activities. Recreational
and commercial boating does occur within the waters off the coast of the range.

5.3.5 Predictive Modeling

Predictive modeling is used to estimate potential concentrations and the migration rates of MCs
moving through the environment (air, overland surface flow, subsurface soil, and groundwater migration)
when the ORSM demonstrates that the environmental media are potentially impacted. Predictive
modeling was not conducted for the Mainside or EEA Ranges due to the extensive sampling and analysis
for MCs under the IRP and RCRA and VPDES permit requirements.
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6. DECISION POINT 1

The conclusions presented in this section complete the requirement for the RCA and discuss
information necessary to answer Decision Point 1 questions (Navy 2006a) for NSWCDL land-based
operational ranges: “Are 